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PREFACE. 



It is now thirteen years since the first issue of the author's 
Complete Arithmetic, which has been used from that time to 
the present with increasing satisfaction in thousands of Ameri- 
can schools. In all this time there has been little demand for 
its revision, and the changes suggested from time to time have 
been comparatively unimportant. It is believed that few text- 
books have more satisfactorily met the test of wide and continued 
use — the best possible test of a school book. 

But the demand for a two-book series, which called for a 
new first book (the "Elementary"), has afforded an opportu- 
nity for a revision of the Complete Arithmetic, and this has 
been improved, not only ^ith a view of better adapting it to 
its place as the second book in the new series, but also of 
bringing it fully up to the present condition of school instruc- 
tion and of business. In this revision neither author nor pub- 
lishers have spared expense or labor required to make the New 
Complete Arithmetic worthy of general use in the most progressive 
schools of the country. 

The most important change made in the revision is a lai^e 
increase in the number of practical problems, and this has been 
done without any reduction in the aggregate number of purely 
drill problems. This increase in practical problems is most 
marked in Mensuration and the applications of Percentage, in- 
cluding stock investments. There is an increase in the number 
of review problems in all parts of the book, and there is no re- 
duction in the number and variety of the oral problems. A 
few of the more difficult problems, oral and written, have been 
omitted. It has been the aim to eliminate all obsolet'^ taxvcSk 



IV PREFACE, 

and measnreB, and to present the current values, forms, and 
usages of business. To this end, the author has gone to science 
and to the most recent statistics for data for problems, and to 
business men for present business usagea 

Special attention is called to the new treatment of the Metric 
System. Tlie omission of formal tables and the presentation of 
the metric denominations on the decimal scale will meet the 
hearty approval of teachers. 

The characteristics that have given the author's arithmetics 
wide and successful use, are preserved in the new two-book 
series. These include: 

i. A special adaptaiion, in matter and method, to the grades of 
pupils for which each book is designed. 

^. A practical union of oral and written exercises in a natural and 
philosophic system of instruction, 

S, A true and practical embodiment of the inductive method, in 
which definitions, principles, and rules follow processes and 
problems. 

4* The great number and variety and the prax^tical character of 
the problems, a feature in which the new series is believed to be 
without an equal. 

The author acknowledges his indebtedness to Prof. J. 0. 
Greenough, Principal of the State Normal School of Rhode 
Island, and to other eminent teachers, for valuable assistance in 
the work of revision. 

Purdue University, 
Lafayette, Ind., June 1^, 188S. 
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WHITE'S 



NEW COMPLETE AEITHMETIC 



PRELIMINARY DBFINITIOKS. 

Article 1. A Unit is one. 

Art. 2. A Number is a unit or a collection of 
units. 

Art. 3. Arithmetic is the science and the art of 
numbers. 

As a science, arithmetic treats of the properties, relations, and 
principles of numbers; as an art, it treats of numerical compu- 
tation. 

Art. 4. An Integer is a number composed of whole 
or entire units; as, 5, 12, ^0. It is also called a Whole 
Number. 

An integer is composed of integral units, and a, fraction is 
composed of fractional units (Art. 72.) 

Art. 5. Numbers are either Concrete or Abstract. 
A Concrete Number is applied to a particular thing 
or quantity; as, 4 stars, 6 hours. 
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An Abstraot Number is not applied to a particular 
thing or quantity; as, 4, 6, 20, 

A concrete number is composed of concrete units ; and an 
abstract number, of abstract units. 

Art. 6. A Problem is a question proposed for solu- 
tion. 

Art. 7. An Example is a problem used to illustrate 
a process or a principle. 

Art. 8. A Bule is a general description of a process. 

Art. 9. In the Written Solution of a problem, the 
results of the successive steps are written. 

In the Mental Solution of a problem, the results of 
the successive steps are not written. 



NUMERATION AND NOTATION 

ORAL EXERCISES. 

1. How many tens and how many units in 37? 65? 
84? 90? 75? 18? 60? 80? 

2. Read 29; 47; 85; 70; 77; 90. 

3. How many hundreds, tens, and units in 368? 
427? 549? 608? 680? 600? 806? 860? 800? 

4. Read 452; 506; 560; 600; 784; 690; 900; 909. 

6. How many ten-thousands and how many thou- 
sands in 48500? 83250? 50400? 60070? 82405? 

6. Read 37500; 84250; 70840; 92080; 90900. 

7. How many hundred-thousands, ten-thousands, and 
thousands in 456048? 707803? 680435? 700450? 
650048? 805347? 170480? 
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8. Read the thousands' period in 3046; 40607; 
150482 ; 405360 ; 920400 ; 600060 ; 508320. 

9. Read first the thousands' period and then the 
units' period in 65671 ; 120408 ; 400750 ; 650400 ; 80008. 

10. Read 45037406; 520600480; 138405050. 

11. Read 50008140 ; 600650508 ; 805000030. 

12. Read 5308008450; 35006060600; 120500408080. 

13. Read 7008360004; 302000860060; 500080800008. 



WRITTEN EXERCISES. 

14. Express in figures the number composed of 5 
thousands, 7 tens, and 3 units, 

15. Express in figures the number composed of 4 
ten-thousands, 6 hundreds, and 5 units. 

16. Express in figures 50 thousands and 40 units; 
406 thousands and 30 units; 700 thousands and 7 
units; 650 thousands and 13 units. 

Express the following numbers in figures: 

17. Five million five thousand five hundred. 

18. Sixty million sixty thousand and sixty. 

19. Seven hundred million seven hundred thousand 
seven hundred. 

20. Five hundred sixty million sixty-eight thousand. 

21. Four billion fourteen million forty-five thousand. 

22. Sixty-five billion six thousand and fifty. 

23. Three hundred fifty billion forty-nine million. 

24. Seventeen trillion seventy billion seven hundred 
thousand four hundred. 

25. Fifty-six trillion sixteen million and ninety. 

26. Seven quadrillion eighty-five billion two hundred 
and four. 

27. Eighty-five billion fifteen thousand. 

28. Ninety million nine hundred fifty. 
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DEFINITIONS, PBINOIFIiBS, AND RULES. 

Art. 10. There are three methods of expressing num- 
bers, viz: 

1. By words; as, five, fifty, etc. 

2. By letters^ called the Roman method. 

3. By figures^ called the Arabic method. 

Art. 11. In the Roman Notation, numbers are ex- 
pressed by means of the seven capital letters, I, V, X, 
L, C, D, M. 

I denotes one ; V, five ; X, ten ; L, fifty ; C, one hun- 
dred ; D, five hundred ; M, one thousand. All other num- 
bers are expressed by repeating or combining these letters. 

A bar placed over a letter, as D, M, multiplies its 
value by one thousand. 

Art. 12. In the Arabic Notation, numbers are ex- 
pressed by means of characters called figures. There 
are ten figures ; viz, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

The first (0) is called Naught, Cipher, or Zero, and is 
used to fill vacant orders. The other nine figures are 
called Significant Figures, and each denotes one or more 
units. Thoy are also called Digits, 

Art. 13. Notation is the art of expressing numbers 
by figures or letters. 

Art. 14. Numeration is the art of reading numbers 
expressed by figures or letters. 

The term Notation is commonly used to denote the writing of 
numbers by figures; and Numeration, the reading of numbers 
expressed by figures. 

Art. 15. The successive figures which express a num- 
ber denote successive Orders of Units, These orders are 
numbered from the right, as first, second, thirds fourth, 
and so on. 
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Art. 16. A figure standing in the first order denotes 
ones or units; in the second order, tens; in the third 
order, hundreds; in the fourth order, thousands; in the 
fifth order, ten-thousands; in the sixth order, hundred- 
thousands^ etc. 

Art. 17. The successive orders of units are divided 
into groups of three orders each, called Periods^ as shown 
in the following table: 
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Note. — The name of the sixth period is Quadrillions; the 
seventh, QuintiUiom; the eighth, SexUUions; the ninth, Septilliom; 
the tenth, OctUlionSt etc. 



Art. 18. The three orders of any period, count- 
ing from the right, denote, respectively, units, tens, and 
hundreds of that period. The first three orders ex- 
press units, tens, and hundreds of units; the second 
three orders, units, tens, and hundreds of thousands; 
the third three orders, units, tens, and hundreds of 
millions, etc. 

Art. 19. The Value of a figure is the number which 
it expresses ; and this depends on the order in which 
the figure stands. 

The value of each of the successive figures which ex- 
press a number is a Term. The terms of 325 are 3 
hundreds, 2 tens, and 5 ones» 
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Art. 20. Principles. — 1. Ten units of the first order 
equal one unit of the second order; ten units of the 
second order equal one unit of the third ; and, generally, 
ten units of any order equal one unit of the next higher 
order. Hence, 

2. The removal of a figure one order to the left multiplies 
its value by ten, and the removal of a figure one order to 
the right divides its value by ten. 

The successive figures which express a number are written on 
a 8CcUe of ten. 

Art. 21. Bole for Vot&tion.— Begin at the left, and 
write the figures of each period in their proper orders, filling 
all vacant orders and periods with ciphers. 

Art. 22. Bole for Numeration, — 1. Begin at the right, 
and separate the number into periods of three figures each. 

2. Begin at the left, and read ea^h period containing one 
or more figures a^ if it stood alone, adding its name. 

Notes. — 1. The name of the imits' period is usually omitted. 

2. In reading numbers, it is not necessary to connect the terms 
of a period or the successive periods with "and." 405,020 maj 
be read four hundred five tkoumnd iwetity. The use of " and " is 
not, however, incorrect. 405,020 may be read four hundred and 
five thousand and twenty ; and this reading is in accordance with 
general usage. (Art. 116, note 3.) 



ADDITION. 

ORAL EXERCISES 

1. Add by 3's from 1 to 100; thus: 1, 4, 7, 10, etc. 

2. Add by 4's from 3 to 51 ; from 51 to 99. 

3. Add by 5's from 2 to 52 ; from 52 to 102. 

4. Add by 6's from 1 to '49; from 49 to 97. 
6. Add by 6's from 2 to 50; from 50 to 98. 
A Add hy Ts from 3 to 52; from 52 to 94. 
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7. Add by T's from 4 to 53; from 53 to 95. 

8. Add by 8's from 5 to 53; from 53 to 93. 

9. Add by S's from 2 to 50; from 50 to 98. 
10. Add by 9^8 from 1 to 55 ; from bb to 100. 



WRITTEN EXERCISES. 

1 1. Add 347, 4086, 7080, 29408, and 67736. 

12. 667 + 3804 + 45608 + 304867 + 87609 = what ? 

13. Add four thousand fifty-six; sixty-three thousand 
seven hundred; seven million nine thousand ninety- 
nine; and fifty-six million nine hundred seventy-eight. 

14. Add eight million eighty thousand eight hun- 
dred ; seven hundred thousand and seventy ; five million 
eighty-six thousand seven hundred and eight ; and sixty 
million six hundred thousand and seventy. 

1 6. A grain dealer bought wheat as follows : Monday, 
2480 bushels; Tuesday, 788 bushels; Wednesday, 1565 
bushels; Thursday, 2684 bushels; Friday, 985 bushels; 
Saturday, 3867 bushels. How many bushels did he 
buy during the week? 

16. The value of the property of a certain university 
is as follows: endowment fund, $340,000; land, $59,000; 
college building, $155,817; steam, water, and gas fixt- 
ures, $35,655; apparatus, cabinets, and other appliances, 
$22,562 ; other improvements, $39,624. What is the total 
value of the property ? 

1 7. Ohio contains 41060 square miles ; Indiana, 36350 ; 
Illinois, 56650 ; Michigan, 58915 ; Wisconsin, 56040 ; Min- 
nesota, 83365 ; Iowa, 56025 ; and Missouri, 69415. What 
is the total area of these eight states? 

18. The population of these states, in 1880, was as 
follows: Ohio, 3198062; Indiana, 1978301; Illinois, 
3077871; Michigan, 1636937; Wisconsin, 1315497; Min- 
nesota, 780773; Iowa, 1624615; Missouri, 2168380. 
What was their total population? | 
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19. The territory of the United States has been ac- 
quired as follows: 



Territory ceded by England, 1783, . 
Louisiana, acquired from France, 1803, 
Florida, acquired from Spain, 1821, . 
Texas, admitted to the Union, 1845, . 
Oregon, settled by treaty, 1846, . . . 
California, etc., conquered from Mexico, 1847, 
Arizona, acquired from Mexico by treaty, 1854, 
Alaska, acquired from Russia by purchase, 1867, 

What is the total area of the United States? 



8Q. MILES. 

866391 
862922 

58680 
365573 
298804 
515764 

57466 
577390 



ADDITION OF TWO COLUMNS. 



Art. 23. There is a practical advantage in adding 
two columns at one operation. Some accountants add 
three or more columns in this manner. 

20. Add 67, 58, 43, 36, and 54. 



PROCESS. 

67 
58 
43 
36 
54 

258 



Add thus: 54 + 30 = 84, + 6 = 90; 90 + 40 = 130, 
+ 3 = 133; 133 +50= 183, + 8= 191; 191 + 60 = 
251, + 7 = 258. 

Or thus, naming only results: 54, 84, 90; 130, 
133 ; 183, 191 ; 251, 258. 



Note.— The process consists in first adding the tens of each 
couplet, and then the units. If preferred, the units may first he 
added, and then the tens. Sufficient practice will enable the 
accountant to add two columns without separating the numbers 
into tens and units. 



21. Add 37, 40, 63, 84, 67, 22, and 70. 

22. Add 95, 36, 77, 66, SS, 63, 33, and 44. 

23. Add 67, 76, 45, 54, 38, 83, 27, and 72. 
21. Add 68, S% 97, 79, 86, ^S, 78, and 87. 
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25. Add 45, 60, 57, 86, 83, 76, 49, 58, and 84. 

26. Add 56, 75, 83, 96, 69, 37, 73, 38, and 205. 

27. Add 27, 72, 33, 38, 69, 96, 75, 57, and 336. 

28. Add 235, 88, 77, 66, 55, 44, 33, 22, and 11. 

29. Add 405, 56, 43, 47, 74, 38, 63, 75, and 66, 

30. Add 46, 67, 72, 38, 99, 87, 65, 74, and 88. 

31. Add 73, 86, 47, 56, 69, 65, 58, 33, 52, and 94. 

32. A drover bought 37 sheep of one farmer, 44 slieep 
of another, 48 sheep of another, and 27 sheep of another : 
low many sheep did he buy? 

33. The Senior class of a college contains 27 students, 
the Junior class 34, the Sophomore class 38, and the 
Freshman class 46: how many students in the college? 

34. A lady paid S36 for a carpet, S34 for a bureau, 
$16 for a washstand, $28 for a bedstead, and $42 for 
chairs: how much did she pay for all? 

35. A man paid $85 for a horse, and $17 for his 
keeping ; and then sold him so as to gain $15 : for how 
much did he sell the horse? 

DEFINITIONS. PRINCIFLBS, AND BULB. 

Art. 24. The Sum of two or more numbers contains 
as many units as all the numbers taken together. It 
is also called the Amount. 

Art. 25. Addition is the process of finding the sum 
of two or more numbers. 

Art. 26. An Arithmetical Sign is a character which 
denotes an operation with numbers, or a relation be- 
tween them. 

The Sign of Addition is a vertical cross [+]. It is 
read pliis, \>'hich means more. 

The Sign of Equality is two short horizontal parallel 
lines [=], and is read equals or is equal to. Thus, 
7 + 8 ^= 15 is read 7 plus 8 equals 15. 
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Art. 27. Like Numbers are composed of units of 
the same kind or order. Thus, 4 steps and 8 steps are 
like numbers ; also 4 dimes and 8 dimes ; 4 tens and 8 
tens; 4 and 8. 

Art. 28. FrineipleB. — 1. Only like numbers can be added, 
2. The sum is of the same kind or order as the numbers 
added. 

Art. 29. BiQe. — 1. Write the numbers to be added so 
that figures denoting units of the same order shall be in the 
same column, and draw a line underneath. 

2. Beginning with units, add eaeh column, and write the 
sum, when less than ten, under'iieath, 

3. When the sum of any column exceeds nine, write the 
right-hand figure under the column added, and add the 
number denoted by the left-hand figure or figures with the 
next column, 

4. Write the entire sum of the left-hand column. 

Note. — See appendix for metliod of proof by "casting out the 9's." 



SUBTRACTION, 

ORAL PROBLEMS. 



L Count by 4's from 61 back to 1 ; thus : 57, 53, etc. 



from 74 back to 2. 
frorii 85 back to 1. 
from 94 back to 6. 
from 96 back to 6. 



2. Count by 6's from 53 back to 5 

3. Count by 7's from 66 back to 3 

4. Count by 8'8 from 75 back to 3 
6. Count by 9's from 73 back to 1 

6. Count by 9's from 94 back to bS] from b^ back 
to 4. 

7. A man sold a horse for $95, which was $28 more 
than the horse cost him : what was the cost of the 
horse ? 
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8. Two men start at once from the same point, and 
travel in the same direction, one traveling 62 miles a 
day, and the other 39 miles : how far will they be apart 
at the close of the first day ? 

9. A man earns 985 a month, and pays $18 for 
house rent, and $35 for other expenses : how much does 
he save each month? 

10. A gentleman being asked his age said, that if he 
should live 27 years longer, he should then be three 
score and ten: what was his age? 

11. From a piece of carpeting containing 68 yards, a 
merchant sold 27 yards to one man and 18 yards to 
another : how many yards of the piece were left ? 

12. A man bought a carriage for $135, paid $21 for 
repairing it, and then sold it for $170; how much did 
he gain? 

13. A boy earned 65 cents, and his father gave him 
33 cents; he paid 45 cents for an arithmetic, 15 cents 
for a slate, and 12 cents for pencils: how much money 
had he left? 

WRITTEN PROBLEMS. 

14. A builder contracted to build a school-house for 
$25460, and the job cost him $21385: what were his 
profits ? 

15. The earth^s mean distance from the sun (old 
value) is 95274000 miles, and that of Mars is 145168136: 
how much farther is Mars from the sun than the 
earth ? 

16. The population of Illinois, in 1880, was 3077871, 
and in 1865 its population was 2141510: what was the 
increase in fifteen years? 

17. The population of Massachusetts, in 1880, was 
1783085, and in 1865 it was 1267031 : what was the in- 
crease in fifteen years? 

N. c. A.— 2. 



\ / 
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18. The area of the Chinese Empire is 4553102 square 
miles, and the area of the United States is 3602990 
square miles : how much greater is the Chinese Empire 
than the United States? 

19. The area of Europe is 3928252 square miles : how 
much greater is Europe than the United States? The 
Chinese Empire than Europe? 

20. In 1880, Ohio produced 112681046 bushels of corn, 
and Illinois 327796895 bushels: how many bushels did 
Illinois produce more than Ohio? 

2L A man bought a farm for $5867, and built upon 
it a house at a cost of $1850, and then sold the farm 
for $7250: how much did he lose? 

22. An estate of $13450 was divided between a widow 
and two children; the widow's share was $6340; the 
son's, $1560 less than the widow's; and the rest fell to 
the daughter: what was the daughter's share? 

23. A man deposited in a bank at one tinie $850, at 
another, $367, and at another, $670; he then drew out 
$480, and $375 : how much money had he still in bank ? 

24. A man bought a farm for $6450, giving in ex- 
change a house worth $4500, a note for $1150, and pay- 
ing the difference in money : how much money did he 
pay? 

25. A grain dealer bought 15640 bushels of wheat, 
/ and sold at one time 3465 bushels, at another, 4205, 

\ and at another, 1080: how many bushels remained? 

26. From the sum of 45003 and 13478, take their 
difference. 

DEFINITIONS, PRINCIPLES, AND RULE. 

Art. 30. Subtraction is the process of taking a less 
number from a greater. 

The Minuend is the number from which the less 
ji umber is taken. 
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The Subtrahend is the number taken from the min- 
uend. 

The Difference is the number obtained by subtract- 
ing. 

The difference is the number of units in the minuend more 
than in the subtrahend. When the subtrahend is a part of tlie 
minuend, as in division, the difference is called the Remainder, 

Art. 31. The Sign of Subtraction is a short hori- 
zontal line [ — ], and is read minus or less. Thus, 12 — 5 
is read 12 minus 5 or 12 less 5. 

Art. 32. Principles. — 1. A number can he subtracted only 
frcrm a like number. 

2. The minuend is the sum of the subtrahend and dif- 
ference. 

3. If the minuend and subtrahend be equally increased, 
the difference will not be changed. 

Art. 33. Bule. — 1. Write the subtrahend under the min- 
uend^ pkicing units under units, tens under tens, hundreds 
under hundreds, etc. 

2. Begin at the right, and subtract each term Of the sub- 
trahend from the term above it, and write the difference 
underneath. 

3. When any term of the subtrahend is greater than the 
term above it, add 10 to the upper term, and then subtract, 
and write the difference underneath. 

4. When 10 has been added to the upper term, add 1 to 
the next higher term of the subtrahend before subtracting. 

Proof. — Add the remainder and subtrahend ; if their sum 
is equal to the minuend, the work is correct. 

Notes. — 1. The adding of 10 to a term of the minuend and 1 
to the next higher term of the subtrahend, increases the minu- 
end and subtrahend equally, and hence does not affect the 
•difference (Prin. 3). 

2. Instead of adding 1 to the next term of the subtrahend, 1 
may be subtracted from the next term of the minuend. 
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MULTIPLICATION. 



ORAL PROBLEMS. 



L There are 24 hours in a day: how many hours 
in 7 days? In 9 days? 11 days? 20 days? 

2. There are 60 minutes in an hour: how many 
minutes in 8 hours? In 12 hours? 10 hours? 7 
hours? 15 hours? 20 hours? 

8. If a man earn $63 a month, and spend $48, how 
much will he save in 1 month? In 5 months? 6 
months? 8 months? 12 months? 

4. If 12 men can do a piece of work in 15 days, 
how long will it take one man to do it? 

6. If 35 bushels of oats will feed 8 horses 25 days, 
how long will they feed one horse? 

6. Two men start from the same place and travel in 
opposite directions, one at the rate of 28 miles a day, 
and the other at the rate of 32 miles a day: how far 
will they be apart at the end of 1 day? At the end 
of 5 days ? At the end of 10 days ? 

7. A drover bought 15 sheep at $4 a head, and sold 
them at $6 a head : how much did he gain ? 

8. A merchant bought 12 suits of boys' clothes at 
$15 a suit, and sold them at $18 a suit : how much did 
he gain? 

9. A cask has two pipes, one discharging into it 90 
gallons of water an hour, and the other drawing from 
it 75 gallons an hour: how many gallons of water will 
there be in the cask at the end of 12 hours? 

10. A farmer sold to a grocer 15 pounds of butter at 
30 cents a pound, and bought 8 pounds of sugar at 15 
cents a p^und, and 9 pounds of coffee at 20 cents a 
pound: how much was still due him? 
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WRITTEN PROBLEMS. 

11. Multiply 624 by 46 ; by 405 ; by 4005. 

12. Multiply 38400 by 27 ; by 607 ; by 6007. 

13. Multiply 7863 by 69; by 6900; by 64000. 

14. Multiply 48000 by 760; by 7600000. 

16. There are 5280 feet in a mile: how many feet in 
608 miles? In 3300 miles? 

16. The earth moves 1092 miles in a minute: how 
far does it move in 1440 minutes, or one day ? 

17. A square mile contains 640 acres, and the state 
of Ohio contains 41060 square miles: how many acres 
in the state? 

18. If a garrison of 380 soldiers consume 56 barrels 
of flour in 75 days, how many soldiers will the same 
amount of flour supply one day ? 

19. A man bought a farm, containing 472 acres, at 
$24 an acre, and, after investing 83450 in buildings, he 
sold the farm at $33 an acre: did he gain or lose, and 
how much? 

20. Two men start from the same point, and 'travel 
in opposite directions, the one at the rate of 54 miles 
a day, and the other at the rate of 48 miles a day: 
how far \^ill they be apart at the end of 14 days? 

2L Two men are 450 miles apart: if they approach 
each other, one traveling 30 miles a day, and the other 
35 miles a day, how far apart will they be at the end 
of 6 days ? 

22. Multiply 648 by 10; by 100; by 1000. 

Suggestion. — Since each removal of a figure one order to the 
left multiplies its value by 10 (Art. 20, Prin. 2), the annexing 
of one cipher to 648 multiplies it by 10, the annexing of two 
ciphers multiplies it by 100, and three ciphers by 1000. 

23. Multiply 456 by 10 ; by 1000 ; by 10000. 

24. Multiply 3050 by 100; by 1000; by 100000. 
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DBFINITION8, PRINOIPUiS, AND BULBS. 

Art. 34. Multiplication is a process of taking one 
number as many times as there are units in another. 

The Multiplicand is the number taken or multiplied. 

The Multiplier is the number denoting how many 
times the multiplicand is taken. 

The Product is the number obtained by multiplying. 

The multiplicand and multiplier are Factors of the product. 

Note. — The product may be obtained by adding the multipli- 
cand to itself as many times less one as there are units in the 
multiplier, and hence MuUiplicntion is a short method of finding the 
sum 0/ several equal numbers. The Multiplicand is one of the equal 
numbers ; the Multiplier, the number of equal numbers ; and the 
Product, the sum of^the equal numbers. 

Art. 35. The Sign of Multiplication is an oblique 
cross [>^;], and is read multiplied by or times. Thus, 
8 X 6 is read 8 multiplied by 6 or S tim^s 6. 

When the sign [X] is placed between two numbers, it shows 
that they are to be multiplied together; and, since the order of 
the factors does not affect the product, either number may be 
made the multiplier. The multiplier is usually written after the 
sign, which is then read mvliiplifid by; when the multiplier is 
written before the sign it is read iim^s. 

Art. 36. Principles. — 1. The multiplier must always 
be regarded a^ an abstract number, 

2. The multiplicand and product are like numbers, and 
may be either concrete or abstract. 

Note. — When one of the factors is concrete, the concrete num- 
ber is the true multiplicand, but when it is the smaller number, 
it may be used abstractly as the multiplier. 

3. The product is not affected by changing the order of 
the factors. Thus, 4x3 = 3x4. 

4. The product divided by either of its two factors will 
give the other factor. 
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Art. 37. Rule. — 1. Write the multiplier under the mul- 
tiplicand, pldcing units under units, tens under tens, etc, 

2. When the multiplier consists of but one term, begin at 
the right and multiply successively eojch term of the multi- 
plicand, writing the right-hand term of each result in the 
product, and adding the left-hand term to the next result. 

3. When the multiplier consists of more than one term, 
multiply the multiplicand successively by each significant term 
of the multiplier, writing the first term of each partial prod- 
uct under the term of the multiplier which produces it. 

4. Add the partial products thus obtained, and the sum 
will be the true product. 

Note. — When the multiplier or multiplicand, or both, end 
with one or more ciphers, ike ciphers may be omiiled in forming the 
partial productSj and annexed to die mm of the partial products* 

Art. 38. To multiply by 10, 100, 1000, etc. : 

Bule. — Ann^ex to the multiplicand as many ciphers as 
there are ciphers in the multiplier. 
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ABBREVIATED PROClipSES. 

THB ICULTIPLIBR AN ALIQUOT PAST OF lO, lOO, Btc. 

Art. 39. An Aliquot Part of a number is any integer 
or mixed number which will exactly divide it. 

Note. — If the class be not sufficiently familiar with the subject 
of fractions, this case may be omitted until the review. 

The following are the aliquot parts of 10, 100, and 1000 re- 
spectively, most frequently occurring in practice : 

2i = J of 10 12i= J of 100 125 = i of 1000 

3§ = lofl0 16J = iofl00 166J=iofl000 

5 = } of 10 25 = t of 100 200 = i of 1000 

331 = i of 100 250 = i of 1000 

50 = i of 100 333J = J of 1000 

ORAL AND WRITTEN PROBLEMS. 

1. There are 24 sheets of paper in a quire : how many 
sheets* in 2^ quires? In 3J quires? In 5 quires? 

2. There are 60 minutes in an hour: how many min- 
utes in SJ hours? In 12^ hours? 16$ hours? 

3. If a workman earn J40 a month, how much will 
he earn in 2^ months? In 3J months? 12 J months? 

4. At 36 cents a yard, what will 25 yards of cloth 
cost? 50 yards? 33^ yards? 

5. At 24 cents a dozen, what will 12^ dozens of 
eggs cost? 16f dozens? 33J dozens? 25 dozens? 

6. Multiply 486 by ^ ; by 33J ; by 333^. 

7. Multiply 5280 by 12^ ; by 125 ; by 166f . 

8. Multiply 1688 by 16§; by 166§; by 250. 

9. Multiply 40648 by 16§; by 33J; by 333J. 

Art. 40. Principle. — If the multiplier be multiplied by 
a given number , and the resulting product be divided by the 
same number, the quotient will be the true product. 
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Art. 41. To multiply by an aliquot part of 10, 100, 
1000, etc. : 

Bule. — Multiply by 10, 100, 1000, etc., and divide the 
product by the number of times the multiplier is contained 
in 10, 100, 1000, etc. 

THB MULTIFLIBR A LITTLB LB88 THAN 10. 100, Bio. 

10. Multiply 467 by 98. 

PROCESS. 

Since 98 = 100 — 2, the product of 467 by 
^^'^ 98 = 467X100 — 467X2, or 46700 — 934. 

934 In multiplying by 100, the multiplicand is 

» 45766 Prod. taken two times more than it should be. 

1 1. Multiply 5672 by 99 ; by 999 ; by 98 ; by 998. 

12. Multiply 40863 by 97; by 997; by 99; by 999. 

13. Multiply 8679 by 998; by 9998; by 99; by 997. 

14. Multiply 618734 by 95; by 995; by 98; by 998. 

Art. 42. To multiply by a number a little less than 
10, 100, 1000, etc.: 

Rule. — Multiply by 10, 100, 1000, etc., and subtract from 
the product the multiplicand, multiplied by the difference be- 
tween the multiplier and 10, 100, 1000, etc., as the case 
mxiy be. 

THE MUIiTIPLIBR 14, 16. Bto., OR 81, 61, Bto. 

16. Multiply 7856 by 14; by 41. 

FIBST PROCESS. SECOND PROCESS. 

7856 X 14 7856 X 41 

31424 31424 

109984, Product. 322096, Product. 

Note. — An inspection of each process will suggest its explana- 
tion. The second partial product need not be written, as the 
successive terms can be added mentally to the proper terms of 
the first partial product. 

N.C.A.— 3. 
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16. Multiply 38407 by 13; by 15; by 17. 

1 7. Multiply 4960 by 16 ; by 18 ; by 19. 

18. Multiply 360978 by 31; by 51; by 71. 

19. Multiply 48706 by 61; by 81; by 91. 

20. Multiply 34087 by 17; by 71; by 18. 

Art. 43. 1. To multiply by 13, 14, 15, etc. : 

Bule. — Multiply by the unM term, and add the succemve 
products, after the first (which is units), to the successive terms 
of the multiplicand, 

2. To multiply by 31, 41, 51, etc. : 

Rule. — Multiply by the tens' term, and add the successive ^ 
products to the successive terms of the multiplicand, beginning 
with tens. 



DIVISION, 



ORAL PROBLEMS. 



1. There are 7 days in a week; how many weeks in 
63 days? 98 days? 126 days? 

2. There are eight quarts in a peck: how many 
pecks in 72 quarts ? 120 quarts ? 144 quarts ? 

3. There are 60 minutes in an hour: how many 
hours in 480 minutes? 720 minutes? 1440 minutes? 

4. A man paid J3600 for a farm, paying at the rate 
of $40 an acre : how many acres in the farm ? 

5. A grocer bought 12 barrels of flour for $90, and 
sold them so as to gain $18: how much did he receive 
per barrel? 

6. Two men are 120 miles a part, and are traveling 
toward each other, one at the rate of 7 miles an hour, 
and the other at the rate of 8 miles an hour: in how 
many hours will they meet? 
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7. If a man can build a wall in 84 days, how long 
will it take 7 men to build it? 

8. The large wheel of a boy's velocipede is 8 feet in 
circumference: how many times will the wheel rotate 
in running 560 feet? 

9. How many acres will produce 750 bushels of 
wheat with an average yield of 25 bushels to the acre? 

10. A man earns 816 while a boy earns id: how 
much will the man earn while the boy earns S72? 

WRITTEN PROBLEMS. 

1 L Divide 486 by 6 ; by 8 ; by 9. 

1 2. Divide 8408 by 12 ; by 24 ; by 36. 

13. Divide 255136 by 238; by 476. 

14. Divide 197776 by 94; by 376. 

15. Divide 600790 by 365; by 1646. 

1 6. Divide 368600 by 485 ; by 760. 

17. Divide 84600 by 900; by 12000; by 4500. 

18. Divide 412304 by 3600; by 303000; by 7500. 

19. The dividend is 1059984, and the divisor is 306 ; 
what is the quotient? 

20. The dividend is 2185750, and the quotient is 250 : 
what is the divisor? 

21. The product is 1123482, and the multiplier is 246: 
what is the multiplicand? 

22. How many passenger cars, costing $2450 each, can 
be bought for $100450? 

23. Divide 4560 by 10 ; by 100. 

Suggestion. — Since the removal of a figure one order to the 
right divides its value by 10 (Art. 21), the cutting off of one 
figure from the right of 4560 divides it by 10, and the cutting 
off* of two figures divides it by 100. The figures cut off are the 
remainder. 

24. Divide 356000 by 10; by 100; by 1000. 

25. Divide 46035 by 100 ; by 1000 ; by 10000. 
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26. Divide 384602 by 100; by 1000; by 10000. 

27. Divide 95000000 by 10000; by 1000000. 

28. Divide 58864 by 4500. 

PROCESS. 

yiKinn\KQQifi>i/'io ^^"'^ divide both dividend and divisor 
45 1 00)588 1 64(13 ^y ^qq^ ^^i^jch, in the case of the divi- 

^ dend, leaves a remainder of 64. Next 

138 divide 588 by 45, leaving a remainder of 

1 05 3, which is 3 hundreds since the dividend 

(588) is hundreds. The first remainder 

_^ is 64 wnite, which, annexed to the 3 hun- 

Remainder, 364 dreds, give 364, the true remainder. 

29. Divide 63200 by 7900; by 7000. 

30. Divide 116000 by 2500; by 4800. 
3L Divide 172800 by 14400; by 18000. 

32. Divide 129600 by 4800; by 64000. 

33. There are 160 square rods in an acre : how many 
acres in 384000 square rods? 

34. There are 320 rods in a mile: how many miles 
in 51200 rods ? 

35. There are 3600 seconds in an hour: how many 
hours in 738000 seconds? In 2952000 seconds? 



DBPINITIONS, PBINOIFLBS. AND RULES. 

Art. 44. DivlBion is the process of finding how 
many times one number is contained in another; or, 
it is the process of finding one of the equal parts of a 
number. 

The Dividend is the number divided. 

The Divisor is the number by which the dividend is 
divided. 

The Quotient is the number of times the divisor is 
contained in the dividend; or, it is one of the equal 
parts of the dividend. 
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The Bemainder is the part of the dividend which is 
left undivided. 

One number is contained in another as many times as it must 
be taken to produce it, and hence Division is the inverse of muUir 
plication. 

One number is contained in another as many times as it can 
be taken from it, and hence Division is a brief method of finding 
how many times one number can be sabtraxied from another. 

Art. 45. The Sign of Division is a short horizontal 
line between two dots [h-]. It is read divided by. Thus, 
16 -i- 4 is read 16 divided by 4. 

Division is also expressed by writing the dividend above and 
the divisor below a short horizontal line. Thus, ^/ is read 18 
divided by 3. 

Art. 46. There are two methods of division, called 
Short Division and Long Division. 

In Short Division the partial products and partial 
dividends are not written, but are formed mentally. 

In Long Division the partial products and partial 
dividends are written. 

Art. 47. Principles. — 1. T?ie divisor and quotient are 
factors of the dividend, which is their product. 

2. When division finds how many times one number 
is contained in another, the divisor and dividend are like 
NUMBERS, and the quotient is an abstract number. Thus, 
48 ft. ^ 8 ft. = 6. 

3. When division finds one of the equal parts of a 
number, the divisor is an abstract number, and the divi- 
dend and quotient are like numbers. Thus, 48 ft. -r- 6, 
or i of 48 ft., = 8 ft. 

Note. — In this case, the quotient corresponds to the multipli- 
cand ; and the divisor, to the multiplier. 

4. The multiplying of both divisor aud dx'oxdeitid. \yvj \>v^ 
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aanie number does not change the qiLotient. Thus, 12 h- 4 = 
12 X 3 -4- 4 X 3. 

5. The dividing of both dividend and divisor by the same 
number does not change the quotient. Thus, 18 -i- 9 = ^ 
-f-| = 6--3. 

Art. 48. Bule for Long Division. — 1. Write the divi- 
sor at the left of the dividend^ draw a curved line between 
them, and also at the right of the dividend, to separate it 
from the quotient. 

2. Take as many of the left-hand terms of the dividend as 
will contain the divisor, for a partial dividend; find how 
many times this will contain the divisor, and write the quo- 
tient at the right of the dividend for the left-hand term of 
the quotient. 

3. Multiply the divisor by the quotient term found, write 
the product under the partial dividend used, and subtract. 

4. To the remainder annex the next term of the dividend 
for a second partial dividend, and divide, multiply, and 
subtract, as before. 

5. Proceed in this manner until all the terms of the divi- 
dend have been used. 

Proof. — Multiply the divisor by the quotient, to the prod- 
uct add the remainder, if there be any, and if the result 
equals the dividend, the work is correct. 

Art. 49. To divide any number by 10, 100, etc. : 

Bule. — Cut off as many figures from the right of the 
number as there are ciphers in the divisor. The figures cut 
off express the remainder. 

Note. — When one or more of the right-hand figures of the 
divisor are ciphers, the process may be shortened by cutting off 
the ciphers from the right of the divisor and an equal number 
of figures from the right of the dividend, and then dividing the 
new dividend thus formed by the new divisor. The true remainder is 
found by prefixing the figures which express the remainder, if 
anj^^ to the figures cut off from the dividend. 
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ABBREVIATED PROCESSES. 



THB DIVISOB AN ALIQUOT PART OP lO. lOO, Bto. 
ORAL AND WRITTEN PROBLEMS. 

1. At 3J cents apiece, how many lemons can be 
bought for 90 cents? For 240 cents? 

Suggestion. — Since 10 is 3 times 3J, multiply the dividend by 
3, and divide the product by 10 by omitting the right-hand 
figure (Prin. 3). 

2. At 12^ cents a yard, how many yards of cloth 
can be bought for 75 cents ? For 225 cents ? 250 cents ? 

3. At 16f bushels per acre, how many acres will pro- 
duce 150 bushels of wheat ? 450 bushels ? 700 bushels ? 

4. At $33 J a head, how many cows can be bought 
for $200? For $1200? $500? $1500? 

6. Divide 4375 by 125. 6. Divide 13600 by 333J. 



PROCESS. 

4375 

8 



35|000 

35, QuotienL 



800 



PROCESS. 

13600 
3_ 

40|800 

40, Quotient. 

= 266§, Reinainder. 



7. Divide 6250 by 33J; by 50; by 125. 

8. Divide 4365 by 250; by 166f ; by 333J. 

9. Divide 15300 by 16§; by 333J; by 250 

Art. 50. Principle. — The multiplying of both divisor 
and dividend by the same number does not change the quo- 
tient. 
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Art. 61. To divide by a convenient part of 10, 100, 
1000, etc.: 

Bule. — Multiply the dividend by the number denoting how 
many times the divisor is contained in 10, 100, 1000, etc,, 
and divide the product by 10, 100, 1000, etc. 

THB DIVISOR A 00MP08ITB NUMBBB. 

10. Divide 18315 by 45. ^ 

PROCESS. ILLUSTRATIVE PROCESS. 

45 = 5x9 5)18315 -^45 = 3663 --9 



5)18315 9)3663 -H 9= 407 h- 1 

9 )3663 407 -H 1 = 407 

407, Quotient, 

Since 46 ^ 5 X 9, the quotient obtained by dividing 18315 by 
5, is 9 times too large j and hence this quotient (3663) divided by 
9, is the true quotient. 

Note. — The process of dividing by the factors of the divisor 
successively is the same in principle as the division of both divi- 
dend and divisor by these factors successively, which (Prin. 5) 
does not change the quotient. See "Illustrative Process" above. 

1 1. Divide 58636 by 28 ; by 56 ; by 77. 

12. Divide 13328 by 49; by 56; by 70. 

13. Divide 3687 by 63. 

PROCESS. 

7)3687 63 = 7 X 9 

9)526 ... 5, Rem. (1) = ... 5 
58 . . . 4, i?m. (2)=4X7=:28 



True remainder = SS 

A unit of the first quotient (526) equals 7 units of the divi- 
dend, and hence the second remainder (4) equals 4 times 7 units 
of the dividend, or 28 units, which, added to 5 units (the first 
remainder), gives 33 as the true remainder. Hence, the true re- 
mainder is found by multiplying the second remainder by the first 
divisor and adding to the product the first remainder j if any. 
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14. Divide 31365 by 54; by 81. 

1 5. Divide 34567 by 63 ; by 72. 

16. Divide 120473 by 56; by 81. 

1 7. Divide 400671 by 64 ; by 77. 

1 8. Divide 346000 by 55 ; by 96. 

19. Divide. 47633 by 90; by 110. 

Art. 52. Principle. — 7%^ division of both divisor and 
dividend by the same number does not change the quotient. 

Art. 53. To divide by a composite number: 

Bule. — 1. Resolve the divisor into convenient factors; divide 
the dividend by one of these factors, the quotient thus obtained 
by another, and so on until all the fa/iors are used as divisors. 
The last quotient will be the true quotient, 

2. Multiply each remainder, except the first, by all the 
divisors preceding its own. The sum of these products and 
(he first remainder will be the true remainder, 

THB OANOBLLATION OP FACTORS. 

Art. 54. When the dividend and diyisor are each 
the product of several given factors, the process may 
often be shortened by canceling equal factors in divisors 
and dividend. 

20. Divide the product of 4, 7, 9, and 12 by the 
product of 4, 7, and 9. 

PROCESS. Instead of forming 

r>..i ,- h» rt ^^ the products, indicate 

Dividend, ^X;X^X12 _ ^^ the multiplication by 

Divisor, ^ X 7 X ^ the proper sign, and 

write the divisor un- 
derneath the dividend. Since dividing both dividend and divisor 
by the same number does not affect the value of the quotient 
(Art 47), divide each by 4, 7, and 9. This may be done by 
csLDcelwg, as indicated in the process. TVve qvioVAfcTvl Ve> VI. 
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21. Divide 4 X 7 X 12 by 4 X 12. 

83. Divide 12 X 3 X 75 by 25 X 6. 

23. Divide G X 8 X 20 by 4 X 20. 

21 Divide 5 X 7 X U X 13i by 7 X 13^. 

28. Divide 12 X 16 X 28 by 9 X 24 X 21. 

PROCESS. 

8 4 
;$2 X ; ^ X 2^ ^ 8X4 ^ 32^ ^ 1 6 
9X^X^; 9X3 27 ^'" 
% 3 

Cancel 12 in the dividend and divide 24 in the divisor by 12, 
giving 2. Cancel the 2, and divide 16 in the dividend by 2, giv- 
ing 8. Divide the 28 in the dividend and 21 in the divisor, each 
by 7, giving 4 and 3. The uncanceled factors of the divisor are 
8 and 4, and those of the dividend are 9 and 3. 

28. Divide 24 X 27 X 12^ by 18 X 54 X 50. 

27. Divide 28 X 30 X 100 by 21 X 15 X BSJ. 

28. Divide 40 X 22 X S5 X 16f by 20 X 44 X 50 X 49. 

29. Divide 24 X (10 — 7) X 6 by 12 X 3 X (4 + 2). 

Note. — The power of the sign X does not extend, right or 
left, beyond a -f or — , without the aid of a parenthesis. Thus : 
24 X 10 — 7X6 = 240 — 42; but 24X (10 — 7) X 6 = 24 X 3X 6. 
12X3X4 + 2X3 = 144 + 6; but 12X3X(4 + 2X3)=12X3X10. 
The same is true of the power of the sign -f-. 

30. Divide 18x(24— 6x 3)X5 by (24— 18) X (3 + 6). 

31. Divide (8 + 4) X (8 — 4) by (13 — 7) X (6 + 2). 

32. Divide 6 X 7 X (9 — 5) by 14 X 3 X (7 — 3). 

33. (9 X 7 X 8 X 3) -f- (12 X 4 X 18) = what? 

34. (15 X 4 X 21 X 12) ^ (20 X 14 X 9 X 2) = what? 

Note.— Arithmeticians are not agreed respecting the order in 
which the operations indicated by X and -f-, are to be performed. 
8X6-i-4X3 may equal 36 or 4, since the operations may be per- 
formed in their order from left to right, or 8 X 6 may be divided 
by 4X3. All ambiguity is removed by the use of the. paren- 
thesis, as in examples 31 and 32. See " Maivual of Arithmetic." 
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DEFINITION. PBINOIPIJBB. AND RULE. 

Art. 55. Cancellatioii is the omission of one or more 
of the equal factors of divisor and dividend, to shorten 
the process of division. 

Art. 56. Frinciples. — 1. The canceling of one of the 
fcbctors of a number divides the number by. the factor canceled, 

2. Canceling equal factors of both dividend and divisor 
divides them by the same number^ and hence does not change 
the value of the quotient. 

Art. 57. To divide the product of several numbers 
by the product of several other numbers by cancellation : 

Rule. — Indicate the muUiplicaiions by the proper sign, and 
write the divisor underneath the dividend. Cancel the factors 
common to b<^h dividend and divisor, and divide the product 
of the fojctors left in the dividend by the product of those left 
in the divisor. 

Note. — ^When all the expressed factors of either dividend or 
divisor are canceled, 1 remains as a factor. 
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Art. 58. Integral numbers are either Even or Odd. 
An Even Number is exactly divisible by 2 ; as, 4, 8, 

10, 14, 20. 

An Odd Number is not exactly divisible by 2 ; as, 5, 

9, 13, 17, 21. 

1. Name all the even numbers from 1 to 20; from 30 
to 50; from 50 to 70. 

2. Name all the odd numbers from to 20; from 20 
to 40; from 50 to 70. 
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Art. 59. Integral numbers are either Composite or 
Prime, 

A ComiKMite Number is divisible by other integers 
besides itself and one ; as, 6, 12, 21. 

A Prime Number is divisible only by itself and one ; 
as, 7, 13, 17. 

A compogite number is the product of two other integers ; and 
a prime number is not the product of two other integers. 

8. Name all the composite numbers from to 20; 
from 20 to 50. 

4. Name all the prime numbers from to 20; from 
20 to 50. 

6. Is the number 21 prime or composite? The num- 
ber 23? 27? 29? 41? 42? 47? 

Art. 60. The following tests are useful in determin- 
ing whether a number is prime or composite: 

i. A number is divisible by 2 if its last digit is even, 

2, A number is divisible by 5 if its laM, digit is either 5. 
or 0. 

3, A number is divisible by 3 if the sum of its digits is 
divisible by 3. 

4, If any prime number be divided by 6, the remainder 
will be either 1 or 5, 

Note. — The best way to determine whether a number is divis- 
ible by 7, 13, 17, and other higher prime numbers, is to attempt 
to divide by them. 

Art. 61. Two or more numbers are prim^ to each 
other ^ or relatively prime, when they have no common 
divisor except 1. Thus, 9 and 16 are prime to each 
other. 

All prime numbers are prime to each other. Composite num- 
2rs may be relatively prime ; as, 9 and 10 ; 16 and 25. 
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FACTORS. 



Note. — The terms number, factor, dimor, and mvJtiipU used in 
the next ten pages denote integers. 



ORAL EXERCISES. 

1. What two numbers multiplied together will pro- 
duce 15? 21? 33? 28? 35? 42? 56? 

The numbers which, multiplied together, will produce a num- 
ber, are its Fctctora. 

2. What are the factors of 6? 10? 15? 14? 25? 
39? 45? 55? 77? 63? 72? 77? 

3. Give all the pairs of factors of 24. 

Answer,— 24 = 12 X 2, or 4 X 6, or 3 X 8. 

4. Give all the prime factors of 12; 18; 27; 30; 36; 
42; 45; 50; 60; 63; 72. 

6. What are the prime factors of 24? 32? 48? 
56? 60? 80? 84? 90? 

6. Of what number are 2, 3, and 5 the prime factors ? 
2, 3, and 7? 3, 5, and 7? 2, 5, and 11? 

WRITTEN EXERCISES. 

7. What are the prime factors of 90? process. 

2)90_ 
What are the prime factors of: ViAFi 

8. 100? 96? 120? 150? -— 

9. 124? 256? 220? 320? ^^ 

10. 112? 140? 168? 280? ^ 

11. 84? 126? 210? 420? 2, S, S, 5, Prime fcwtors, 

12. 126? 252? 125? 288? 
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13. What prime factors are common to 72 and 84? 

PROCESS. 

The common factors may 72 = 2x2X2X3x3 

he designated by drawing a 84 = 2X2X3X7 



line through them. 



2, 2, 3, Common factors. 



14. What prime factors are common to 100 and 120? 
124 and 180? 220 and 320? 126 and 210? 

15. What is the greatest factor common to 84 and 
108? 

PROCESS. 

Resolve 84 and 108 into 84 = ^ X ?l X ^ X 7 

their prime factors. The jQg _ fj ^ tj ^ ^ >^ 3 >^ g 
product of their common 

prime factors is their great- % % 3, Common factors. 

est common factor. 2 X 2 X 3 = 12, (?. C. i^ 

What is the greatest common factor of: 

16. 84 and 210? 2L 225, 315, 420? 

17. 96 and 240? 22. 192, 243, 405? 

18. 115 and 210? 23. 210, 420, 245? 

19. 189 and 378? 24. 189, 252, 315? 

20. 275 and 550? 25. 42, 84, 105, 210? 



DEFINITIONS, PRINOIPLBS, AND RULES. 

Art. 62. A Factor of a number is one of the two 
or more numbers which, multiplied together, will pro^ 
duce it. 

When a number is a factor of each of two or more 
numbers, it is their Common Factor, 

When a number is the greatest factor common to two 
or more numbers, it is their Greatest Common Factor, 

Art. 63. Principles. — 1. A factor of a number is a 
Jactor of any number of times thai number. 
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2. A composite number is the product of all its prim^ 
factors, 

S. If a composite number^ composed of two factors^ be 
divided by one factor^ the quotient will be the other fa/tor, 

4. If any composite number be divided by a fcLctor^ or by 
the product of any number of itsfactorSy the quotient will be 
the product of the remaining factors. 

Art. 64. 1. To resolve a composite number into its 
prime factors: 

Bule. — Divide it by any prime factor, and the quotient 
by any prim^ factor, and so continue until a quotient is ob- 
tained which is a prime number. The several divisors and 
the last quotient are the prime factors. 

2. To find the greatest common factor of two or more 
numbers : 

Bule. — Resolve the given numbers into their prime factors 
and select the factors which are found in all the numbers. 
The product of the common prime factors, thus found, will 
be the greatest common factor. 



DIVISORS. 

ORAL EXERCISES. 

1. What- are the divisors of 15 ? 28 ? 45 ? 23 ? 75 ? 
90? 81? 96? 108? 121? 

2. What are the prime divisors of 10? Of 18? 20? 
30? 42? 50? 60? 63? 75? 81? 

3. What is a common divisor of 15 and 35? 42 
and 56? 63 and 72? 64 and 80? 36 and 72? 35 
and 70? 42 and 77? 56 and 72? 

4. What is a common divisor of 27 and 36? 18, 30, 
and 42 ? 36, 54, and 72 ? 35, 42, and 70 ? 36, 60, and 
84 ? 40, 64, and 72 ? 56, 72, and 80 ? 
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8. What is the greatest number that will exactly 
divide 32 and 48? 45 and 90? 60 and 96? 36 and 
90? 48 and 72? 36 and 108? 

6. What is the greatest common divisor of 36 and 
60? 45, 60, and 75? 18, 64, and 90? 24, 48, and 72? 

7. What is the greatest common divisor of 24, 48, 
and 72? 16, 48, and 80? 20, 31, and 45? 16, 80, and 
96? 24, 36, and 144? 50, 75, and 250? 

8. Show that every common divisor of 16 and 28 is 
a divisor of their mm, 

9. Show that every common divisor of 16 and 28 is 
a divisor of their difference. 

Suggestion. — ^The common divisors of 16 and 28 are 2 and 4, 
and each is a divisor of 44, the sum of 16 and 28, and in like 
manner it may be shown that a common divisor of any two numbers 
is a divisor of their sum. 

The common divisors of 16 and 28 are each a divisor of 12, 
their difference, and in like manner it may be shown that a 
common divisor of any two numbers is a divisor of their difference. 

Any common divisor of 16 or 28 and 12, their difference, is a 
common divisor of 16 and 28, and in like manner it may be 
&hown that a common divisor of either of two numbers and their differ- 
ence, is a common divisor of Oie tvoo numbers. 

WRITTEN EXERCISES. 

10. What is the greatest common divisor of 126 and 
210? 

PROCESS BY FACTORING. Rcsolvc 126 and 210 into 

lOG^rSyg ySv 7 their prime factors. The prod- 

910 — 9 V a V f^ N/ '^ uct of all the prime factors 

ziu — ^X)?>XOX/r common to 126 and 210 will be 

2 X 3 X 7 = 42, G. C. D. their greatest common divisor. 

What 18 the greatest common dmsor of: 

11. 60 and 84? 14. 112, 140, and 168? 

12. 63 and 126? 15. 84, 126, and 210? 

13. 144 and 192? 18. 128, 256, and 1280? 



. J 
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17. What is the greatest common divisor of 288 and 

528? 

PROCESS BY DIVIDING. Divide 528 by 288, 

288)628(1 and 288 by the first 

2g3 remainder, 240, and 

240 by the second 
remainder, 48; and, 



240)288(1 



240 there being no re- 

48)240(5 mainder, 48 is the 

240 greatest common di- 

visor of 288 and 528. 



48 = 6?. a D. of 288 and 528. Since 48, the great- 

est divisor of itself, 
is a divisor of 240, it is the G. C. D. of 48 and 240.- 

Since 48 is a common divisor of 48 and 240, it is a divisor of 
288, their mm; and since every common divisor of 240 and 288 
is a divisor of 48, their difference^ 48, the greatest divisor of itself, 
and a common divisor of 240 and 288, is the G. C. D. of 240 
and 288. 

Since 48 is a common divisor of 240 and 288, it is a divisor 
of 528, their mm; and since every common divisor of 288 and 
528 is a divisor of 240, their difference y 48, the greatest common 
divisor of 240 and 288, is the G. C. D. of 288 and 528. 

Note, — The explanation of this process is too difficult for 
young pupils. It majr be given to advanced pupils, who should 
be required to sbow, in like manner, that the last divisor in the 
solution of other examples is the greatest common divisor. 

What is the greatest common divisor of: 

18. 196 and 1728? 29. 175, 225, and 275? 

19. 336 and 576 ? 30. 240, 360, and 480 ? 

20. 407 and 888? 31. 144, 216, and 648? 

21. 326 and 807 ? 32. 140, 308, and 819 ? 

22. 756 and 1764? 33. 240, 336, and 1768? 

23. 1064 and 1274 ? 34. 156, b^, and 1287 ? 

24. 768 and 5184? 35. 2731 and 3120? 

25. 741 and 1938 ? 36. 2323 and 4242 ? 

26. $260 and $416? 37. 320, 368, and 432? 

27. $1815 and $3465? 33. 504, 672, and 1260? 

28. 2145 lb. and 3471 lb.? 39. 160, 240, and 960*^ 
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DBFINTTIONS. PRINCIPU38. AND BULBS. 

Art. 65. A Divisor of a number is a number that 
'will exactly divide it. It is also called a Measure. 

Every divisor of a number is a factor, and conversely every 
factor is a divisor. The terms factor and divisor differ only in 
origin, the former implying mtdtipluxUion and the latter division. 

A Common Divisor of two or more numbers is a 
number that will exactly divide each of them. 

The Greatest Common Divisor of two or more num- 
bers IB the greatest number that will exactly divide 
each of them. 

Abt, 66. Principles. — 1. Every divisor of a number is 
a prime factor, or the product of two or more of its prime 
fojctors. 

2. The product of all the prime factors common to two or 
mxyre numbers is their greatest common divisor. 

3. A common divisor of two numbers is a divisor of their 
sum, or of their difference. 

4. Any common divisor of either of two numbers and their 
difference is a common divisor of the two numbers. 

5. The divisor of a number is a divisor of any multiple 
of it, and a common divisor of two or more nunibers is a 
divisor of any multiple of either of them. 

Art. 67. 1. To find the greatest common divisor of 
two or more numbers by factoring: 

Bule. — Resolve the given numbers into their prime factors, 
and select the factors which are common. The product of the 
common factors will be the greatest common divisor. 

2. To find the greatest common divisor of two num- 
bers by division: 
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Bule. — Divide the greater numf)er by the lees, and the 
divisor by the remainder j and the second divisor by the second 
remainder, and so on, until there is no remainder. The last 
divisor will be the greatest common divisor. 

Note. — When there are three or more numbers, first find the 
greatest common divisor of two of them, and then the greatest 
common divisor of this G. C. D. and a third number, and so on. 



MULTIPLES. 

ORAL EXERCISES. 

The product of two or more numbers is a multiple 
of each of them. 21 is a multiple of 3 and 7. 

1. Of what number is 15 a multiple? 21? 42? 35? 
63? 33? 56? 

2. What number is a multiple of 7? 13? 10? 12? 

3. How many multiples has 5? Any number? 

4. What is a common multiple of 5 and 7? 8 and 
12? 6 and 18? 10 and 15? 

5. What is a common multiple of 6 and 7 ? 5 and 9 ? 

6. How many common multiples have 3 and 5? 
Any two or more numbers? 

7. What number is the least common multiple of 3 
and 5? 4 and 7? 5 and 8? 6 and 10? 

8. How many least common multiples have 3 and 5 ? 
Any two or more numbers? 

9. Show that every multiple contains all the prime 
factors of the numbers of which it is a product. 

Suggestion. — 12 is a multiple of 2 and 6, or 3 and 4. The 
prime factors of 12 are 2, 2, and 3, and the prime factors of 2 
and 6, or 3 and 4, are 2, 2, and 3. It may also be shown that 
any number Viai contains all the prime factors of a given number is its 
multiple. 
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WRITTEN EXERCISES. 

10. What is the least common multiple of 12, 18, 

and 30? 

Resolve the num- 
bers into their prime 
12 = ^ X 52 X 3 factors, and select all 

18 = 2 X ^ X ^ the different factors, 

Q A __ 2 s/ 3 N/ g repeating each as 



PROCESS BY FACTORING. 



many times as it is 
2X2X3X3X5 = 180, L. (7. M. found in any one of 

the numbers. The 
factor 2 is found twice in 12 ; the factor 3, twice in 18 ; and the 
factor 5, once in 30. The product of 2 X 2 X 3 X 3 X 5 is the least 
common multiple required, since it is the least number which 
contains all the prime factors of 12, 18, and 30. 

What is the least common multiple of: 

11. 8, 12, 20? 15. 18, 24, 72, 48? 

12. 9, 21, 42? 16. 15, 35, 70, 105? 
IS. 32, 48, 80? 17. 25, 75, 100, 150? 
14. 27, 54, 108? 18. $16, «40, $60, $72? 

19. What is the least common multiple of 12, 15, 42, 

70? 

PROCESS BY DIVISION. Find all the prime 

2)12 15 42 70 factors by dividing 

the given numbers by 
any prime number 
that will exactly di- 
vide two or more of 
"^ ~H Z T them, thus: Divide 

by 2, a prime factor 
2X3X5X7X2 = 420, L. C. M, of 12, 42, and 70, and 

write the quotients 
with the 15 underneath. Divide by 3, a prime factor of 6, 15, 
and 21, and hence a prime factor of 12, 15, and 42. Divide by 
5, a prime factor of 5 and 35, and hence of 15 and 70. Divide 
by 7, a prime factor of 7 and 7, and hence of 42 and 70. The 
^mmmng Quotient 2 is a prime factor of 12. 



3) 


6 


15 


21 


35 


5) 


2 


5 


7 


86 


7) 


2 


1 


7 


7 
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Hence, all the prime factors of 12, 15, 42, and 70 are 2, 3, 5, 
7, and 2, and since ihe product of these several prime factors 
(2X3X5X7X2 =420) is the least number that contains each 
of them, it is the least common multiple of 12, 15, 42, and 70. 

What is the feast common multiple of: / 

20. 12, 18, 30? 29. 2, 3, 4, 5, 6, 7, 8, 9? 

21. 8, 28, 70? 80. 10, 12, 15, 20, 30? 

22. 9, 20, 15, 36? 81. 12, 18, 27, 36, 54? * 

23. 15, 24, 25, 30? 32. 9, 15, 18, 30, 45? 

24. 18, 21, 27, 36? 83. 14, 21, 30, 35, 70? 
26. 30, 45, 48, 80, 120? 34. 16, 30, 48, 56, 72? 

26. 16, 30, 40, 50, 75? 86. 15, 16, 18, 20, 24? 

27. 15, 27, 35, 42, 70? 36. 7, 14, 15, 21, 45? 

28. 8, 28, 20, 24, 32, 48? 87. 12, 18, 27, 28, 63? 

38. A can walk round a mile course in 10 minutes, 
B in 12 minutes, and C in 15 minutes: how many 
minutes will each walk if they all start together and 
walk until they are all again together? How many 
miles will each walk? 

DBFmrrioKB, frinoiples, and bulbs. 

Art. 68. A Multiple of a number is any number 
of which it is a factor. 

A product is the multiple of each of its factors. A multiple 
may be defined as the product arising from taking a number 
two or more times. 

A Common Multiple of two or more numbers is a 
multiple of each of them. 

The Least Common Multiple of two or more numbers 
is the least multiple of each of them. 

Every number will exactly divide its multiple, and two or 
more numbers will each exactly divide their common multiple 
o^ least common multiple. 
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Art. 69. Principles. — 1. Every multiple of a number 
contains all its prime factors. 

2. A comTfwn multiple of two or more numbers contains 
all their prime factors. 

3. The least cqmrrwn multiple of two or more numbers 
contains all their prime factors j and no other factors. 

Art. 70. 1. To find the least common multiple of 
two or more numbers by factoring: 

Bule. — Resolve each of the numbers into its prime factors, 
and then select all the different factors, taking each the great- 
est number of times it is found in any number. The prod- 
uct of the different factors, thus selected, will be the least 
common multiple. 

2. To find the least common multiple' of two or more 
numbers by division : 

Bule. — Write the numbers in a line, and divide by any 
prime divisor of two or more of them, writing the quotients 
and the undivided numbers underneath. Divide these result- 
ing numbers by any prime divisor of two or more of them, 
and so proceed until no two of the resulting numbers have a 
common prime divisor. The product of the divisors and the 
last resulting numbers will be the least common multiple 
required. 

Note. — If no two of the given numbers have a common divisor, 
their product will be the least common multiple. 



FRAOTIOI^S. 



NUMERATION AND NOTATION. 

1. If a single thing be divided into two equal pieces, 
what part of the whole will one piece be? 

2. If a single thing be divided into four equal pieces, 
what part of the whole will one piece be ? Two pieces ? 
Three pieces ? 

3. How many halves in a single thing or unit ? How 
many fourths? 

4. Which is the greater, one half or one fourth of a 
unit? How many fourths in one half? 

5. What is meant by one third of a unit? Two 
thirds ? One sixth ? Three sixths ? Two fifths ? Four 
fifths? Two fourths? Three fourths? 

Art. 71. Such parts of a unit as one half, two thirds, 
three fourths, etc., are called Fractions, A fraction may 
be expressed in figures by writing the figure denoting 
the number of equal parts into which the unit is 
divided below a short horizontal line [^], and the fig- 
ure denoting the number of equal parts taken above the 
same line [^]. Thus, f expresses five sixths of a unit. 

6. What does f express? What does the figure 7, 
below the line, denote? The figure 5, above the line? 

Read the following fractioas, and tell, in each case, what each of the 
two numbers denotes: 



7. |. 


10. |. 


13.^. 


16. A- 


8. f 


11. i 


14- tV- 


17. ii 


9. f 


12. I 


16- A- 


18. 1^. 



^«N 
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Write the following fractiono in figuroo: 

IP. 20. 21. 

Two fifths. Seven twelfths. Twenty-four fortieths. 

Seven ninths. Ten thirteenths. Thirty-five fiftieths. 
Ten ninths. Twenty seventeenths. Forty fifty-fifths. 

22. Is the fraction f greater or less than 1? Why? 

23. Is i greater or less than 1 ? Why ? 

Compare the value of each of the following fractions with 1 : 
24. f 26. ^, 28. f 30. ||. 

26. f 27. T^y, 29. If. 31. |*. 

32. When is the value of a firaction less than 1? 
When greater than 1? 



f 



DBFINinONB AND FBINCIFLB8. 

Art. 72. A Fraction is one or more of the equal 
parts of a unit. 

The unit divided is the unii of the fraction^ and one of the 
equal parts into which it is divided is a fractiofmL unii. An 
integer is composed of integral units, and a fraction of fractional 
units. 

Art. 73. The Denominator of a fraction is the num- 
ber of equal parts into which the unit is divided. 

The Numerator of a fraction is the number of equal 
parts taken. 

The numerator and denominator are called the Terms 
of the fraction. 

Art. 74. A Common Fraction is a fraction that re- 
sults from the division of a unit into any number of 
equal parts. 
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A common fraction results from the division of a unit into 
halves, thirds, fourths, fifths, sixths, sevenths, eighths, ninths, 
tenths, etc., called a common division ; and a decimal fraction re- 
sults from the division of a unit into teniki, hundredihSf etc., called 
the decimcd division (Art. 109). 

A common fraction may be expressed by words or 
by figures. It is expressed by figures by two numbers 
written one above the other with a line between them. 
The number above the line denotes the Numerator, and 
the number below the line the DenomincUor. 

Note. — The fraction i may be considered as expressing 3 
fifths of 1 unit, or 1 fifth of 3 units, or 3 divided by 5. Hence, 
a fraction may be considered an expressed division, the numer- 
ator being the dividend, the denominator the divisor, and the 
fraction itself the quotient. 

Art. 75. Common Fractions are Proper or Improper. 

A Proper Fraction is one whose numerator is less 
than its denominator; as, f, f. 

An Improper Fra.ction is one whose numerator is 
equal to or greater than its denominator. 

The value of a proper fraction is leds than one ; and the value 
of an improper fraction is equal to or greater than one, and hence 
it is regarded as not properly the fraction of a unit. 

Art. 76. Common Fractions are Simple, Compound, 
or Complex. 

A Simple Fraction is a fraction not united with an- 
other, and both of whose terms are integral ; as, |. 

A Compound Fraction is a fraction of a fraction; 
as, i of i; i of ^. 

A Complex Fraction is one having a fraction in one 

1. XT. r .X X I 5 I 5^ 

or both of its terms; as, — , — , -2-, -^. 

4' f' I' 3i 

A Mixed Number is an integer and a fraction united; 
as, 51, 161. 

N.C.A.-5. 
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REDUCTION OF FRACTIONS. 

CASE I. 
WHOLB OR MIXaD KUMBflBS TO IMFBOPBB FRACTIONS. 

L How many thirds in an apple? In 4 apples? 

7 apples? 10 apples? 20 apples? 

2. How many fifths in 3 melons? In 5 melons? 

8 melons? 6 melons? 10 melons? 

a How many sixths in 1? In 5? 8? 12? 20? 

4. How many fourths of an inch in 2\ inches? In 
3J inches ? 4J inches ? 6J inches ? 

5. How many fifths in 3^? 4|? 12f ? 16f ? 

8. How many tenths in 5^^? 8^? 12tV? 15 A? 

WRITTEN PROBLEMS. 

7. Reduce 225 to sevenths; 225^ to sevenths. 

PBOCESS. PROCESS. 

if 



225 225A 



7 7 



^^l^,Ans. l^,Aru,. 



8. Reduce 324 to ninths; 324J to ninths. 

9. Reduce 48H to 15ths; 65|f to 15ths. 

10. Reduce 54^ to 20ths; 135 J^ to 30ths. 

11. Reduce 63^ to an improper fraction. 

Reduce to an improper fraction : 

12. 74H. 15. 137^. 18. 3653^. 

IS. 2O63V 18- 408^. 1^. 208H. 

14. 145:^. 17. eOOif. 20. 6073^. 
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Art. 77. 1. To reduce an integer to a fraction: 

Bule. — Multiply the integer by the given denominator^ and 
write the denominator under the product, 

2. To reduce a mixed number to a fraction: 

Bule. — Multiply the integer by the denominator of the 
fraction^ to the product add the numerator^ and write the 
denominator under the result. 



CASE II. 
IMPROPBR FRACTIONS TO WHOLB OR MIXaD NUMBBRS. 

21. How many dollars in 8 half-dollars? 10 half- 
dollars? 12 half-dollars? 16 half-dollars? 

22. How many pints in 9 thirds of a pint ? 15 thirds 
of a pint ? 33 thirds of a pint ? 24 thirds of a pint ? 

23. How many units in 20 fifths? 35 fifths? 40 
fifths? 45 fifths? 50 fifths? 60 fifths? 

24. How many units in 36 ninths? 63 ninths? 72 
ninths? 45 ninths? 47 ninths? 50 ninths? 

25. How many units in ^? ^? ^? ^? ^? 

26. How many units in |f ? f^? f|? -W-? -W? 

WRITTEN PROBLEMS. 

27. Reduce ^^ to a whole number. 

PROCESS : 2^-^ = 256 -f- 16 = 16, An^, 

28. Reduce ^^ to a mixed number. 

Reduce to a whole or a mixed number : 

29. %4-. 32. A^. 35. ^^, 38. ^^, 

30. ^ 33. ^. 36. 2^^. 39. ^fp. 

31. X^l, 34. 4|8. 37. ^l-p. 40. ^^^. 
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Art. 78. To reduce an improper fraction to an inte- 
ger or mixed number: 

Bule. — Divide the numerator of the fraction by the de- 
Tiominatpr, 

CASE III. 
BIMFLB FRAOTIONa TO LOWBST TBBMS. 

41. How many fourths of an inch in 2 eighths of 
an inch? In 4 eighths? 6 eighths? 

42. How many sixths in 2 twelfths ? In 4 twelfths ? 
6 twelfths? 8 twelfths? 10 twelfths? 

4a How many sevenths iuT^? ^? -^2 ||? 
4t How many eighths in ^V? W H^ W I*? 

45. How many tenths in ^? ^? U? ff? |^? 

46. Reduce ^, H, H M, W, i* each to fifths. 

47. Reduce fj, |f , ff, and i% each to sixths. 

48. Divide both terms of ^ by 3, and show that the 
resulting fraction is equal to -f^. 

49. Show that the division of both terms of any frac- 
tion by the same number gives a fraction equal to the 
given fraction, and hence does not change its value. 



WRITTEN PROBLEMS. 

60. Reduce \^ to its lowest terms. 

PROCESS. Divide both terms 

of iii by 6, reducing 



105 : 6 21 


21 : 7 


3 


140 : 6 28 


28 : 7 ~ 


4 


r, 105 : 35 
Or: 

140 : 35 


— , Ans. 
4 





it to ii; then divide 
both terms of H by 
7, reducing it to f. 
Since | can not be 
reduced to smaller or 
lower terms, it is in 
its lowest terms. Or, divide both terms of ^^JJ by 35, their 
greatest common divisor, thus reducing the fraction to f. 



r 
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Reduce to fewest terms: 



61. 



TW9 



52. ill 
63. iH 



66. 
67. 



1 92 

m 



68. Iff 



69. iff. 
60. Iff. 

61- m- 
63. m 

66- ttf- 



67. Iff. 

68. 

69. 



780 
ITift 



&A^ 



70. 
7L 
72. 



8 24 



73. Tm 



74 



«75 

tWt 



78- im 

77. I^ff 
78. 



777 



79. MM 

80. iM* 

81. Wl 

82 ^^ 



83. Express the quotient of 23 divided by 45 in its 
simplest form. Arts, ||. 

84. Express the quotient of 19 divided by 37 in its 
simplest form ; also 128 -r- 256. 

86. Divide 288 by 360, and express the quotient in its 
simplest form. 



DEFINITIONS. FRINCIPLB. AND RULES. 

Art. 79. A fraction is reduced to lower terms when it 
is changed to an equivalent fraction with smaller terms. 

A fraction is in its lotuest terms when its terms are 
prime to each other. 

Art. 80. Principle. — The division of both terms of a 
fraction by the same nuinber gives a fraction equivalent to 
the given fraction. 

Art. 81. To reduce a fraction to its lowest terms : 

Bules. — 1. Divide both terms of the fraction by any com- 
mon divisor; then divide both terms of the resulting fraction 
hy any common divisor ; and so on, until the terms of the 
resultiitg fraction have no common divisor except 1. Or, 

2. Divide both terms of the fraction by their greatest com- 
mon divisor. 
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CASE IV. 
FBAOnONB TO HIOHBB TBRMS. 

88. How many eighths of a foot in 1 fourth of a foot ? 
In 2 fourths? 3 fourths? 5 fourths? 7 fourths? 

87. How many twelfths in 3 sixths? 4 sixths? 5 
sixths? 6 sixths? 7 sixths? 10 sixths? 

88. How many fifteenths in i ? |? |? f? |? 

89. Change |, f , and ^ each to twelfths. 

90. Change f , f, f, and ^ each to fortieths. 

91. Change |, |, ^, and ^ each to sixtieths. 

92. Change |, |, ^, and -^ each to thirtieths. 

93. Change ^, |, ^, and -^ each to fortieths. 

94. Multiply both terms of | by 4, and show that 
the value of the fraction is not changed. 

96. Show that the multiplication of both terms of 
any fraction by the same number does not change its 
value. 

WRITTEN PROBLEMS. 

96. Reduce |, ^, and \^ to twenty- pbocess. 
fourths. 11^ 

97. Reduce |, J, -^, and W to thirty- ^j |j || 
sixths. 

98. Reduce ^, 3^, ^, and ^ to sixtieths. 

99. Reduce |, f , 4, and y\ to forty-fifths. 

100. Reduce J, ^, 3^, and ^ to forty-eighths. 

101. Reduce f , f, ^, and ^ to sixtieths. 

102. Solve problems 88 to 93 above on slate or paper. 

DEFINITION, PRINCIPLE, AND RUIiB. 

Art. 82. A fraction is reduced to higher fer/TW when 
it is changed to an equivalent fraction with greater 
terms. 



FRAOTIOI^rS. 



NUMERATION AND NOTATION 

1. If a single thing be divided into two equal pieces, 
what part of the whole will one piece be? 

2. If a single thing be divided into four equal pieces, 
what part of the whole will one piece be ? Two pieces ? 
Three pieces ? 

3. How many halves in a single thing or unit ? How 
many fourths? 

4. Which is the greater, one half or one fourth of a 
unit? How many fourths in one half? 

5. What is meant by one third of a unit? Two 
thirds ? One sixth ? Three sixths ? Two fifths ? Four 
fifths? Two fourths? Three fourths? 

Art. 71. Such parts of a unit as one half, two thirds, 
three fourths, etc., are called Fradiotis. A fraction may 
be expressed in figures by writing the figure denoting 
the number of equal parts into which the unit is 
divided below a short horizontal line [^], and the fig- 
ure denoting the number of equal parts taken above the 
same line p]. Thus, f expresses five sixths of a unit. 

6. What does f express? What does the figure 7, 
below the line, denote? The figure 5, above the line? 

Read the following fractioas, and tell, in each case, what each of the 
two numbers denotes: 



7. |. 


10. |. 


13. A. 


16- -A- 


6.1 


11. f . 


14- T^- 


17. if. 


9. f 


12. }. 


!«• A 


18. 1^. 



(A7\ 
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Write the followitig fracHona in Hgurw: 

19. 20. 21. 

Two fifths. Seven twelfths. Twenty-four fortieths. 

Seven ninths. Ten thirteenths. Thirty-five fiftieths. 
Ten ninths. Twenty seventeenths. Forty fifty-fifths. 

22. Is the fraction f greater or less than 1? Why? 

23. Is i greater or less than 1? Why? 

Compare the value of each of the following fractions with 1 : 
24. ^. 26. ^. 28. f 80. ^. 

26. |. 27. A. 29. If. 31. ff. 

32. When is the value of a fraction less than 1? 
When greater than 1? 



DBFINmONS AND FRINOIPLBS. 

Art. 72. A Fraction is one or more of the equal 
parts of a unit. 

The unit divided is the unit of the fra^ctioriy and one of the 
equal parts into which it is divided is a fractional unit. An 
integer is composed of integral units, and a fraction of fractional 
units. 

Art. 73. The Denominator of a fraction is the num- 
ber of equal parts into which the unit is divided. 

The Numerator of a fraction is the number of equal 
parts taken. 

The numerator and denominator are called the Terms 
of the fraction. 

Art. 74. A Common Fraction is a fraction that re- 
sults from the division of a unit into any number of 
equal parts. 



! 



FRACTIONS, 4S 

A common fraction results from the division of a unit into 
halves, thirds, fourths, fifths, sixths, sevenths, eighths, ninths, 
tenths, etc., called a common division ; and a decimal fraction re- 
sults from the division of a unit into tenths, hundredihSf etc., called 
the decimal division (Art. 109). 

A common fraction may be expressed by words or 
by figures. It is expressed by figures by two numbers 
written one above the other with a line between them. 
The number above the line denotes the Numerator, and 
the number below the line the Denominator. 

Note. — The fraction i may be considered as expressing 3 
fifths of 1 unit, or 1 fifth of 3 units, or 3 divided by 5. Hence, 
a fraction may be considered an expressed division, the numer- 
ator being the dividend, the denominator the divisor, and the 
fraction itself the quotient. 

Art. 75. Common Fractions are Proper or Improper, 
A Proper Fraction is one whose numerator is less 

than its denominator; as, f, f. 

An Improper Fraction is one whose numerator is 

equal to or greater than its denominator. 

The value of a proper fraction is less than one ; and the value 
of an improper fraction is eqy>al to or greater than one, and hence 
it is regarded as not properly the fraction of a unit. 

Art. 76. Common Fractions are Simple, Compound, 
or Complex. 

A Simple Fraction is a fraction not united with an- 
other, and both of whose terms are integral ; as, |. 

A Compound Fraction is a fraction of a fraction; 

as, |of f; |of 3i. 

A Complex Fraction is one having a fraction in one 

25651 

or both of its terms; as, — , ^, — , — ^. 

4' f' f' 3i 

A Mixed Number is an integer and a fraction united; 
as, 5i, 16^. 

N.C.A.-5. 
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ADDITION OF FRACTIONS. 

1. What is the sum of f , |, and ^ ? 

5. What is the sum of ^, ^, and fj^ ? 

8. What is the sum of ^ and i? | and i? \ 
and ^? i and }? i and \? ^ and f ? 

4. What is the sum of f and f ? f and |? f and f ? 

6. What is the sum of f and t^? f and ^? f 
and J? f and |? f and ^? f and |? 

6. What is the sum of | and f ? f and |? f and 
T«i? fand-jJ^? fandVV? A and |? 

7. What is the sum of f and 2|? f and H? f 
and i? I and H? | and ^1 f and t^? 

8. What is the sum of |, \, and ^? ^, |, and ^1 
I f, and I? i, I, and 3^? 

9. What is the sum of ^ of | and | of f ? 

10. Show that fractions having a common denomi- 
nator express like fractional units, and hence can be 
added. 

WRITTEN PROBLEMS. 

1 1. What is the sum of ^, ^, and ^ ? 

process: a+-b+m= ^^y =u=m,^^' 

12. What is the sum of \i, ||, \i, and ^? 

13. What is the sum of if, |f, fi, and H? 

14. What is the sum of ||^, ^^, and |ff ? 
1 6. What is the sum of f , -j^, and \l ? 

PROCESS. Since only like fractional units can be 

6 _L JL. _|_ JJL = added, reduce the fractions f , /^, and ^J 

g *^ equivalent fractions having a common 

45 I" if I if denominator, and then add the resulting 

H = ^Hy ^^' fractions. 
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Add the following fractions: 

16. i and H- ' 2L Vf, A, M, and f^. 

17. f, t3j, and ^. 82. |, |, H, and i^. 

18. I, tt, and If- 83. H, ¥t, «, and J. 

19. I, ^, and H- »*• i, A, A, and ^. 
20- A, M, and li. 28. ^, ^V, ^Hr, and i^. 

t 

26. Add i, I of f , and ^^ of | of 2^. 

PROCESS, ^^^^ J <^^ * = ?» *^^ ♦ 

i of II — *• 4 of 4 of i — 4- ""^ * ^^ 2i = t, the sura of 

27. Add I of f, I of 3^ of 2|, and f 

28. Add i of 2^, f of j, and | of | of 6. 

29. Add ^, I of 5, and f of | of f 

80. Add A of 2, I of f , i of t of 3^, and Si 

81. Add 33J, 37i 55f, and 66f. 



The sum of 33J, 37i, 55}, and 66}, 
equals the sum of J + i + i + f added to 
the sum of 33 + 37 + 55 + 66. J + i + J 
+ }=2A or 2\. Write the \ under the 
fractions and add the 2 with the integers. 
The sum is 193}. 



PROCESS. 


33i 


A 


37i 


A 


55i 


?T 


66f 


A 



193^, Am. 



32. Add 39i, 56f, 88J, and 104,^. 

83. Add 45, 87f, 66f, and 75^. 

84. Add 12^, 16|, ISf, 30^, 33^. and 62^. 
86. Add I, I of f, 16|, and 48^. 

86. Add 512^, 318|, 825, and 381^. 

87. Add I, ^, ^ of 5i, and 65^.. 

88. Add I, i f, ^, and ^ of 2^ 



60 WHITE'S NEW COMPLETE ARITHMETIC. 



FRINOIFLB8 AND BXTLSft. 

Art. 87. Principles. — 1. Only like fractional units can 
be added. Hence, 

2. Fractions mud have a common denominator before they 
ccm be added. 

Art. 88. 1. To add fractions: 

Bule. — Reduce the fra/iions to equivalent fractions having 
a common denominaior, add the numerators of the new fro/:- 
tionSy and under the sum write the common denominator. 

• 

2. To add mixed numbers: 

Bule. — Add thefra/iions and the integers separately, and 
combine the results. 

Notes. — 1. Compound fractions must be reduced to simple 
fractions before they can be added. 

2. When mixed numbers are small they may be reduced to 
improper fractions and then added. 



SUBTRACTION OF FRACTIONS. 

L How much is f of an orange less f of an orange ? 

2. How much is | less f ? | less f ? f less f ? 

3. How much is {^ less ^? \i less j^^? \i less -^2 

4. How much is f of an apple less ^ of an apple? 

Suggestion. — Change | and J to twelfths. 

5. How much is f less ^? f less |? f less \1 

6. How much is f less f ? | less |? ^ less f ? 

7. How much is ^ less f ? f less ^? f less f ? 

8. How much is f less ^? i less f ? f less f ? 

9. How much is -^j less ^? {^ less |? f less jV' 
10. How much is | less ^? ^ less }1 ^ less ^? 
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11. Why can not | be subtracted from f without 
first reducing the fractions to equivalent fractions with 
a common denominator?* 



WRITTEN PROBLEMS. 

12. Subtract ^ from fj. 

process: ^_^ = -2X^^ =3^, Arts. 

1& Subtract U from U; H from H; fl from if. 
14. Subtract ^ from ^. 

PROCiss: H— tV = I4 — t^ = M) ^^• 
How much is: 

16. It- I? 18. |g-|^? 21. H-A? 

16- -H-A? 19- «-H? M- if-H? 

17. if-A? 20. A-A? 88. H-H? 

24. From i of J take ^ of | of |. 
process: i of f = I; ^ofioff = |; | — i = Tftr, ^w«. 

26. From f of | take f of | of |. 

26. From | of 7 take ^^ of f of 7. 

27. From f of | of f take f of | of |. 

28. From f of | of 2| take A. 

29. From 342| take 247f . 

PROCESS First subtract the fractions and then the 

integers. Since \^ is greater than ^%, add 

^^^5 Tff fj to ^jsy making fj, and then subtract iJ 

247f -J4 from If, writing the difference, iJ, under 

Qj^i g ^ the fractions, and adding 1 (f^) to the 7 

^^' ' units before subtracting the integers. 

Note. — Instead of adding 1 to the 7 units, 1 may be taken 
from the 2 units in the minuend. 
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How much Is: 

80. 6i — 3i ? 83. 93f — 46 J ? 36. 241f — 153,^ ? 
8L 6f — 4^? 34. 5Gf — S7i? 87. 233^— 162^? 
82. 9f — 7i ? 86. 108J — 90J ? 88. 312^ — 248| ? 

39. What fraction added to f will make |^? 

40. What number added to 6| will make 16| ? 
4L From | of f of f take f of 4 of f 

42. From | of f of 2^ take f of ^ of f 

43. From 66f take f of 75. 



FBINOIPIJS8 AND RUIJIS. 

Art. 89. Principles. — 1. Only like fractional units can 
be subtracted. Hence, 

2. Fra/:tion8 must have a common denominator before their 
difference can be found. 

Art. 90. 1. To subtract fractions: 

Bule. — Reduce the fractions to equivalent frouiions having 
a common denominator^ subtract the numerator of the subtror 
hend from the numerator of the minuend^ and under the 
difference write the common denominator. 

2. To subtract mixed numbers: 

Bule. — Subtract the fractions and the integers separately, 
and unite the results. 

Notes. — 1. Compound fractions must be reduced to simple frac- 
tions before they can be subtracted. 

2. When mixed numbers are small, they may be reduced to 
improper fractions and then subtracted. 



44. From the sum of | and f take their difference. 
46. From f + f take | — |. 
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46. From f + | + ^^ take f of 1^. 

47. From | + f take f^ — i of |. 

48. From | + | of 2j^ + 3^ take VV + f • 

49. From ^ of 14 take ^^ of | + V^- 

60. From a cask containing 45^ gallons of sirup, a 
grocer sold one customer 16f gallons and another 21f 
gallons: how many gallons remained unsold? 

61. A man bequeathed ^ of his property to his wife, 
^ of it to his children, and the remainder to a college 
for its better endowment : what part of his property did 
the college receive? 

62. A man owning f of a factory, sold f of his share : 
what part of the factory did he sell? What part did 
he still own ? 

63. Two ninths of a pole is in the mud, ^ of it in 
the water, and the rest of it in the air: what part of 
the pole is in the air? 



MULTIPLICATION OF FRACTIONS. 

CASE I. 
FRACTIONS MUIiTIPLIED BY DTTBOBRS. 

1. How much is twice 2 ninths of an inch ? 4 times 
2 ninths of an inch ? 

2. If a basket hold f of a bushel, how many bushels 
will 8 baskets hold? 10 baskets? 

3. How much is 8 times |? 10 times f? 20 
times f ? 

4. How much is 6 times f ? 8 times i? 9 times -^ ? 
6. How much is 7 times |^ ? 9 times -j^ ? 8 times 

H? 6 times H? 10 times ^? 

6. How much is 12 times J? 11 times |? 10 times 
^? 9 times |^? 8 times ^? 7 times ^? 
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7. How much is 6 times 5^? 9 times 6J? 7 times 
10^? 8 times 3J? 10 times 6^? 10 times 3^? 

a How much is 7 times 4^? 8 times 6J? 12 
times 3i? 11 times 6^? 9 times GJ? 6 times 3^? 

9. Why does multiplying the numerator of ^ by 3 
multiply the fraction by 3? 

10. Why does dividing the denominator of ^ by 3 
multiply the fraction by 3? 

1 L In how many ways may a fraction be multiplied 
by an integer? 

WRITTEN PROBLEMS. 

Multiply: 

12. 3^ by 9. 17. ^ by 12. 22. 62^ by 36. 

18. if by 10. 18. ^ by 16. 23. 46f by 80. 

14. ^ft- by 24. 19. lAAr by 60. 24. $518f by 32. 

16. H by 45. 20. -Hi by 25. 26. $66^ by 52. 

16. if by 30. 21. ill by 60. 26. 37i ft. by 112. 

PBINOIPLB AND BULBS. 

Art. 91. Principle. — A fraction is multiplied by multi- 
plying its numerator or dividing its dmominator. 

Art. 92. 1. To multiply a fraction by an integer: 
Bule. — Multiply the numerator or divide the denominator. 

2. To multiply a mixed number by an integer: 

Bole. — Multiply the fraction and the integer separately^ 
and add the products, 

CASE II. 

INTBOBRS MULTIPLIBD BY FRACTIONS. 

27. If a ton of hay cost $16, what will i of a ton 
cost ? f of a ton ? f of a ton ? 
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28. If an acre of land is worth $50, what is \ of an 
acre worth? ^ of an acre? \ of an acre? 

29. What is \ of 42? f of 42? I of 42? ^ of 42? 
80. What is ^ of 56? | of 66? \ of 56? ^ of 56? 
8L What is ^ of 63? Vtbf997 ^of72? J of 56? 

Solution.— I of 56 = 6{, and { of 56 = 7 times 6} = 43}. 

32. What is I of 66? ^ of 66? ^ of 66? ^ of 74? 
83. What is 16 X f? 60 X*? 42X1? 
Suggestion.— Since } is f of 1, l«X} = f of 16Xl=f of 1ft 

34 57Xi? 75 Xi? 87 Xt^? 95 X A? 7.6xf? 

36; 47 XI? 68 Xi? 75x4? 83 X A? 100 X A? 
86. Show that the product of an integer by a fraction 
equals the fraction of the integer. 



WRITTEN PROBLEMS. 



37. Multiply 654 by tV- 

PB0CE88. 



12 )654 

54^ 

7 



Or: 



381i, Am. 

MuHipty: 
«8. 66 by f 

89. 68 by «. 

40. 92 by T^Zj. 

41. 80 by ^. 



654 

7. 

1 2)4578 
38H 



Since A = 7 times ^ or 
^^ of 7, the product of 654 
X A = 7 times ^ of 654, or 
T^ of 7 times 654. 



42. 784 by H- 

43. 648 by ff . 

44. 564 by ff 
46. 384 by ||. 



46. 757 by | of ^. 

47. 908 by | of 2|. 

48. 588 by ^ of 3^ 

49. 560 by | of 7^. 



60. Multiply 256 by 27f 

Suggestion.— Since 256 X 27^ = 256 X 27 + 256 X h first mul- 
tiply by the integer and then by the fraction, or first by the 
fraction and then by the integer, and add Xte pTotoc^a. 



N.aA.—6. 
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Multiply: 

6L 66 by 8f. 66. 406 by 33^. 61. 405J by 48. 

62. 72 by 9|. 67. 745 by 60|. 62. 676^ by 72. 

6a 96 by 8^. 68. 385 by 45^. 68. 964f by 50. 

64. 645 by 12}. 69. 708 by 60|. 64. 709^^ by 67. 

66. 465 by 18f. 60. 625 by 46f. 66. 907^ by 90. 

PBINOIPLB AND BX7LB8. 

Art. 93. Principle. — The product of an irUeger by a 
fraction equah the fraction of the integer. Thus, 5 X f = 
I of 5. 

Art. 94. 1. To multiply an integer by a fraction: 

Bnles. — 1, Divide the integer by the denominator, and 
multiply the quotient by the numerator. Or, 

2. Multiply the integer by the numerator, and divide the 
product by the denominator, 

2. To multiply an integer by a mixed number: 

Bule. — Multiply by the integer and the fraction separately, 
and add the products, 

CASE III. 
FBAOTIONB MULTIPLIBD BY FBAOTIGNS. 

66. What is i of i? \ of f ? | of f ? 

67. What is f of f ? | of |? | of i? | of f? 

68. What is f XI? IX-f? fX-f? i^XA? 
Suggestion.— J X J - } of f ; | X ? = t of f , etc. 

69. What is I XVV? fXli? T^^Xf? iX«? 

70. What is i of 13i? | of 13^? 

Solution.— J of \^ = J of 12, which is 4, + J of 1 J, which is 
J^g, and 4 + j^ = 4/j; f of 13^ = 2 times ^^ = ^. 
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7L What is | of 16f ? ^ of 22^? f of 42^? 
72. What is J of 37*? i of 42*? * of 65*? 
78. Show that | X * = * of f . 

WRITTEN PROBLEMS. 

74. Multiply |f by f . 

Since f = J of 3, the product 
pRoc^. ^j if X J = i of 3 times H = 

tf X f = 15X4 = ih '^'^' \ of ^^6 ' = 15 X 4 = 



Multiply : 

W« i* by I*. ™. f by * of |. 8a 2* by 3*. 

W. I* by ff . 80. * of ^ by A. 84. 4* by 5*. 

"• M by i-|. 81. t by I of f 86. 6* by 3*. 

W. « by H. 82. 2* by ^ of *J. 86. 10* by 2*. 

87. Multiply the multiplicand in each of the above 
problems from 75 to 86 by f . 

88. Multiply the multiplier in each of the above prob- 
lejns from 75 to 86 by *. 

Note. — It is not necessary for the teacher to solve these prob- 
lems to determine the correctness of the answers obtained by the 
pupils. See "Elementary Arithmetic," p. 268. 



PBINOIPLB AND RUIJIB. 



Art. 95. Principle. — The product of a fraction by a 
fraction equals the fraction of the fraction. Thus, f X f = 



f of i. 



Art. 96. 1. To multiply a fraction by a fraction: 
Bule. — Multiply the numerators together, and also the de- 



Twmmators. 
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2. To multiply a mixed number by a mixed number : 

Bole. — Reduce the mixed numbers to improper fractions^ 
and proceed as above. 

Notes.— 1. Mixed numbers may be multiplied together by 
firtt mtUiiplyina t/ie irdegers ; next multiplying each integer by the frac- 
Mon united wim Vie other integer; next miUtiplying the ivx> fractions ; 
and then adding the four products. Thus, 18 J X 12i = 18 X 12 + 18 
X i H- 12 X } + f X i- But in most cases it is snorter to reduce 
the mixed numbers to improijer fractions. 

2. Cases I and II may oe included in Case III, by changing 
the integer to the form of a fraction. Thus, f X 5 = f X f » and 

8X;=fXi 

3. The process of multiplying fractions may be shortened by 

cancellation. Compound fractions need not be reduced to simple 
fractions, since } X * of i? = f X * X H- 



89. What is the product of ^, | of f, and 2^? 

90. What is the product of | of 2^ of ^, and 1^ of t^? 

91. Multiply 2i — IH by 7f — 4f. 

92. Multiply 3i-| of 2 J of f by t^-^^. 

93. How many acres in 9 village lots each containing 
f of an acre? 

94. What will ^ of a yard of ribbon cost at 35 cents 
a yard? At 40 cents a yard? 

95. What will ^ of a yard of cloth cost at $f a yard ? 

96. What will 5^ pounds of flour cost at • 4^ cents a 
pound? At 5^ cts. a pound? At 6\ cts. a pound? 

97. What will 2^ pounds of tea cost at Sl| a pound ? 

98. What is the cost of 35 barrels of flour at $6\ a 
barrel? At $7i a barrel? At $7| a barrel? 

99. What will 12^ pounds of butter cost at 18f cents 
a pound ? At 22^ cts. a pound ? At 33^ cts. a pound ? 

100. What will 27^ yards of muslin cost at 6^ cts. a 
yard? At 7^ cts.? At 12^ cts.? 

101. What will I of an acre of land cost at 8245 an 
acre? At $163 an acre? 

102. A man owned ^^ of a ship which was sold for 
$13250; what was his share of the money? 
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DIVISION OF FRACTIONS. 

CASE I. 
FBAOnONB DIVIDED BY INTBaBBS. 

L If a man can do f of a piece of work in 3 days, 
how much can he do in 1 day? 

2. A man divided f of a farm equally between four 
sons : what part of the farm did each receive ? 

3. How much is ^ of a week divided by 2 ? By 3 ? 
4 How much is f of a peck divided by 2? By 4? 

Solution. — | peck divided by 2 is ^ peck, and } peck divided 
by 2 is T^ peck. Or, f peck -5- 2 is i of } peck, or ^ peck. 

Note. — In the first three problems, the fraction is divided by 
dividim the numerator; in the 4th problem, the fraction is divided 
by mvUiplying the denominator. 

5. Divide | by 2; by 3; by 4; by 5. 

6. Divide ^ by 3; by 4; by 5; by 6. 

7. Divide ^ by 4; by 8; by 3; by 5. 

8. Divide t by 8; f by 5; | by 6; ^ by 6. 

9. Divide VV by ^; A by 8; A by 5; H by 5. 

10. Why does dividing the numerator of f by 4 
divide the fraction by 4? 

11. Why does multiplying the denominator of | by 
3 divide the fraction by 3? 

12. In how many ways may a fraction be divided 
by an ihteger? 

WRITTEN PROBLEMS. 

13. Divide H by 6. 

PROCESS. gjj^^g ^ divide a number 

J|-^6= ^4f^ = ^, Ans. by 6 is to find J of it, H-^6 = 
Or:i|-6 = T^e=ift* i oiii = ^^ or -^}^^. 
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DividB : 
14 it by 8, 18. tf by 15. 22. 2^ by 8. 

!«• ii by 7. 19. f^ by 20. 28. 5^ by 12. 

16. fj by 11. 20. ^ by 25. 24. Bf by 10. 

17. II by 7. 21. It by 20. 25. 12ibyl5. 

26. Divide the dividend in each of the above prob- 
lems from 14 to 25 by 6; by 4; by 6. 

27. Divide 265J by 8. 

Suggestion.— J of 265i = J of 264, which is 33, + J of IJ, 
which is A i 33 + A = 33i*y, the quotient 

28. Divide 365^ by 8; by 12; by 10; by 25. 

29. Divide 746| by 8; by 9; by 12; by 20. 

PRINOIPLB AKD BULBS. 

Art. 97. Principle. — A fraction is divided by dividing 
its numerator or multiplying its denominator. 

Art. 98. 1. To divide a fraction by an integer: 
Bole. — Divide the numerator or multiply the denominator, 

2. To Divide a mixed number by an integer: 

Bules. — 1. Reduce the mixed number to an improper fraxy 
tion and divide as above. Or, 

2, Divide the integral part and then the fractional in- 
eluding the remainder ^ if any, and unite the quotients, 

CASE II. 
INTBOBRS DIVIDBD BY FRAOTIONB. 

30. How many times is | of a cent contained in 4 
cents ? 

Solution. — In 4 cents there are 20 fifths of a cent, and 2 fifths 
of a cent are contained in 20 fifths of a cent 10 times. 



DIVISION OF FRACTIONS. 71 

31. If a fruit jar hold f of a gallon, how many jars 
will hold 6 gallons? 12 gallons? 18 gallons? 

32. How many times is f contained in 8? | in 10? 

33. How many times | in 10? f in 12? f in 20? 

34. How many times f in 9? | in 10? | in 6? 

35. How many times | in 5? ^ in 10? | in 11? 

36. Show that 8 -^ | = 8 X f . 

Suggestion. — 1 -4- f = f , and hence 8 -4- J = 8 X J- 

NoTK — One divided by a fraction gives the reciprocal of the 
fraction, which is expressed by inverting the terms of the fraction. 
The reciprocal of | is | ; of f , |, etc. 

37. Show that 12 ^ | = 12 X f 

38. Show that 10 -f- f = 10 X f . 

WRITTEN PROBLEMS. 

39. What is the quotient of 25 -f- 1 ? 

process: 25 --- 1 = 25 X f = ^^ = 28f Am. 

Since 1 -^ J = f , 25 -s- } = 25 X f = ^^ = 28f . Hence an inte- 
ger is divided by a fraction by multiplying it by the reciprocal 
of the fraction—that is, by multiplying the integer by the de- 
nominator of the fraction and dividing the product by the 
numerator. 

Divide : 

40. 21 by ^. 44. 96 by if 48. 75 -- 6^. 

41. 42 by If. 45. 125 by H- *^- 120 -^3^. 

42. 2i by H. 46. 75 by tt- ^^- 225 -- 5|. 

43. 100 by 1^. 47. 108 by ^. 5L 150 -^7^. 

Art. 99. To divide an integer by a fraction: 

Rules. — i. Multiply the integer by the denominator of the 
fraction, and divide the product by the nuvierator. Or, 

2. Divide the integer by the numerator, and multiply the 
quotiefnt by the denowinator. 
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CASE III. 
PRAOnONB DIVIDBI) BY FRAOTION8. 

5S. How many times is ^ of an inch contained in ^ 
of an inch ? ^ of an inch in f of an inch ? 

63. How many times | in |? | in f? f in ^? . 

64. How many times t in |? | in ^t ^ in ^? 
66. How many times \ in ^'t ^ in J/? ^ in |f ? 

66. How many times is \ contained in |? f in f ? 

Solution. — 1 is contained in 3 fourths } of a time ; J is con- 
tained in 3 fourths 3 times } of a time, which is | times; | is 
contained in 3 fourths i of f times, which is f times. 

67. How many times | in f ? f in f ? ^ in |? 

68. How many times if in -jSj ? f in f ? f in f ? 

69. How many times ^ in 4? f in -J? 4 in f ? 
60. Show that the quotient of two frsujtions equals 

the dividend multiplied by the reciprocal of the divisor. 



WRITTEN PROBLEMS. 

61. Divide J by |. 

process: 1-^1= iXi = f| = 1H> •^^• 

Since 1-^1 = i, i^i = ^^, and J - f = -^. 
Hence, J -j- f = | X f » that is, | -^ ^ equals | multiplied 
by ^ with the terms inverted. 

Or, 1 H-| = f and |--f =:| of 1= I X |; that is, |H- 
f equals i multiplied by the reciprocal of f. 

Note. — ^The correctness of this process ma,y also be shown 
by reducing the fractions to equivalent fractions with a com- 
mon denominator and dividing the numerators, thus: 

7 JLiiS ami A -*-^^ • 7 • 3. 7X5 . 8X8 7 x_ 5 7^5 

ff 40 > **"" 7 — 40 > t~^t 40 ~^ 40 — 8X8 1 ^t' 
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What 18 the quotient of: 

«8-A-fi? 66- ^-^^1 70. T^-^jofi*? 

«3. «H-VV? 67. 5|^3i? 7L|ofT»ff-iof 4? 
6*- ^-^M? 88. 6f-!-12i? 78. tVof3}^|of2i? 
««• M-A? 89. 16fH-3i? 78.i|^iof iofSf? 

74. Divide each dividend in the above problems from 
62 to 73 by f ; by f 

76. Divide each divisor in the above problems from 
62 to 73 by |; by f 

76. Divide| + *byi-f 

77. Divide 2^ — 1^ by f of 2^^ X f • 
7& Divide 4 X 8^ by 4^ -j- 5^. 

PBiNOIPLB AKS Bni.B. 

Art. 100. Frinoiple. — The quotient of two fradiona 
equals the dividend multiplied by the reciprocal of the divisor. 

Art. 101. To divide a fraction by a fraction: 

Bule. — Invert the terms of the divisor^ and multiply the 
numerators together and also the denominators. 

Notes. — 1. Since the quotient of two fractions having a com- 
mon denominator equals the (quotient of their numerators (} -^ } 
= 6-5-3), a fraction may be divided by a fraction by first reduc- 
ing them to equivalent fractions wUh a oommmi denominaioTj and then 
dividing the numerator of the dividend by the numerator of the divisor. 
See "Elementary Arithmetic," Art. 76. 

2. Since the multiplying of both dividend and divisor by the 
same number does not chan^ the quotient, a fraction may be 
divided by a fraction by multiplying both dividend and divisor by the 
least common muUiple of ike denominators of the fractions and then divid- 
ing the resulting dividend by the resulting divisor. Thus, J -5- f = J X 
12-^-f X12 = 9-H8 = li; and 6i-H5i = 6| X 6-5-5i X6 = 40-^ 
33 = 1^. Compound fractions should be first reduced to simple 
fractions. 

3. It is not necessary that the pupil be made equally familiair 
with the different methods of dividmg one fraction by another. 
He should thoroue'hJy master one meuiod. 

N. a A.— 7. 
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COMPLEX FRACTIONS. 

Art. 102. A complex fraction is an expressed divis- 
ion, the numerator being the dividend and the denom- 
inator the divisor. It is reduced to its simplest form 
hy perftyrming the divmon as expressed. Thus : 

j = t-f = tx*=it. 

Reduce to the eimp/eet form: 

L* 5.^. 9.141. ial±A 

A 25 |ofi I- A 

-* «26 ,«?of2J ,,f — i 

2. ■4r- «• TTTT- 10- -^ — - I*. 

24 16| 

. 2i ^ f 



9. 


|off 


lof*' 


10 


f of2l 


Jk V* 


. H 


IL 


f of* 


X A* 


A ■ 


19 


A 





f + * 


18. 




X* 


16. 


* 


• 



S^ 12i ^ofit II 

Note. — A complex fraction may be changed to a fraction with 
integral terms by multiplying both cf its ienm by the lead amrnion 
multiple of the denomincUors of its fractions. (Art. 101, note 2.) Cora- 
pound fractions must first be reduced to simple fractions. Each 
of the above problems may be solved by this method. 



17. How many village lots, each containing f of an 
acre, can be sold from a tract containing 15 acres? 

18. The product of two numbers is 6f, and one of 
the numbers is 21 : what is the other number ? 

19. By what number must f be multiplied to give 
26f as a product? 

20. If a family use f of a barrel of flour in a month, 
Aow long will 2^ barrels last? ^\ ban^k? 
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21. If a bushel of com cost $f, how many bushels 
can be bought for $6^? For W|? For $9f ? 

22. If 13 yards of silk cost HT^, how many yards 
can be bought for WSJ? For $60? For «62|? 

23. If a man walk 3^ miles an hour, in how many 
hours will he walk 20^^ miles? 30f miles? 

24. At $38^ an acre, how many acres of land can be 
bought for «841J? For $4208^? 



NUMBERS PARTS OF OTHER NUMBERS, 

ORAL PROBLEMS. 

1. If ^ of a barrel of flour cost $3, what will a 
barrel cost? 

2. If ^ of a ream of note paper cost 76 cents, what 
will a ream cost? 

3. Charles gave Henry 7 marbles, which were \ of 
all he had: how many marbles had Charles? 

4. 15 is ^ of what number? 
6. 16 is yV of what number? 

6. 12^, is \ of what number? 

7. 16f is ^ of what number? 

8. 221 is i of what number? 

9. 24 is f of what number? 

Solution. — If 24 is f of a number, ^ of it is i of 24, which is 
12, and f of it is 5 times 12, which is 60. 24 is | of 60. 

10. 27 is f of what number? 
1 L 45 is -j^ of what number ? 

12. 64 is ^ of what number? 

13. 27i is f of what number? 

14. 46| is T®^ of what number? 
16. 37^ is I of what number? 
16. 87i- is tV of what number? 
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17. 45 is f of how many times 9? 

18. 63 ifi J of how many times 12? 

19. 80 is ^ of how many times 20? 

20. 108 is ^ of how many times 15 ? 

8L What part of 4 is 1? What part of 4 is 3? 
82. What part of 6 is 5? 9 is 8? 12 is 6? 

What part of: 
2a 11 is 7? 16 is 12? 20 is 15? 18 is 12? 
24. 21 is 7? 32 is 8? 27 is 9? 30 is 15? 
26. 39 is 13? 72 is 18? 25 is 15? 90 is 60? 

26. iisi? J isi? ^is^? iis|? 

27. i is i? i is I? I is I? A is ^? H is I? 

28. 3 is I? 4 is ^? 10 is |? 8 is |? 10 is f ? 

29. 16i is 5|? 33^ is 6f ? 37^ is 12^? 33J is 16|? 
80. ^ is 3i? 5^ is 2i? 2i is 3^? 6^ is 16f ? 

Art. 103. To find what part one number is of an- 
other : 

Bole. — Divide the number denoting the part by the num- 
ber denoting the whole. 

Note.— Only like numbers can be compared. 

REVIEW PROBLEMS. 

ORAL PROBLEMS. 

L A boy having $f gave $|^ for a knife: how much 
money had he left? 

2. If ^ be added to a certain fraction, the sum will 
be ^: what is the fraction? 

a A laborer spends | of his wages for board and i 
for clothing: what part has he left? 

ic A man did J of a piece of work the first day, \ 
of it the second day, ^ of it the third day, and the re- 
mainder the fourth day : what part of the work did he 
do the fourth day? 
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5. A man bought a feirm, paying -J of the price down, ^ 
of it the first year, ^ the second year, and the remainder 
the third year : what part did he pay the third year ? 

6. A man is 42 years of age, and ^ of his age equals 
the age of his son : how old is the son ? 

7. A man bought a cow for $33|, and sold her for f 
of what she cost: how much did he lose? 

8. If a yard of velvet cost $8^, what will f of a yard 
cost ? I of a yard ? f of a yard ? 

9. Jane's age is 16f years, and Mary's age is f of 
Jane's : how old is Mary ? , 

10. A man owning f of a mill sold f of his share: 
what part of the mill did he sell? What part had he 
left? 

11. Charles bought f of a pound of candy and gave 
his sister f of a pound, and his playmate f of what 
remained : what part of a pound had he left ? 

12. A wife is 35 years of age, and her age is f of the 
age of her husband : how old is her husband ? 

1 3r The difiTerence between f and f of a certain num- 
ber is 14: what is the number? 

14. A farmer sold 50 sheep, which were f of his flock: 
how many sheep had he before the sale? 

15. When Charles is ^ older than he now is, he will 
be 21 years of age : how old is he ? 

16. A farmer sold f of his farm for $1645: at this 
rate, what was the value of the farm? 

17. A man sold ^ of his farm and had 64 acres left: 
how many acres had he at first? 

,18. A man sold .a horse for $90, which was ^ more 
than it cost him : what was the cost of the horse ? 

19. A lady paid $30 for a cloak, which was f more 
than she paid for a dress : what was the cost of the dress ? 

20. ^ of 42 is -^ of what number? 

21. A man is 45 years old, and f of his age is ^ of 
the age ot his wife : how old is hia Yf\fe*l 



78 WHITE'S NEW COMPLETE ARITHMETIC 

85. Samuel is f as old as Charles, and Harry, who is 
9 years old, is f as old as Charles : how old are Charles 
and Samuel? 

23. A man gave $150 for a watch and chain, and the 
chain cost ^ as much as the watch : what did each cost ? 

84 If to A's age there he added | and f of his age, 
the sum will "be 62 years: what is A's age? 

S& A fiarmer's sheep are in 4 fields ; the first contains 
i of all, the second ^^, the third \, and the fourth 52 
sheep: how many sheep in the 4 fields? 

86. A harness cost $35, and ^ of the cost of the 
harness was equal to f of the cost of a saddle and 
bridle : what was the cost of the saddle and bridle ? 

87. If to f of a man's age 15 years be added, the sum 
will be J of his age : how old is he ? 

88. The distance from Cleveland to Columbus is 138 
miles, ^ of which is f of the distance from Columbus 
to Cincinnati: what is the distance from Columbus to 
Cincinnati ? 

89. ^ is I of what number? 3^ is ^ of what number? 
80. If I of the value of a house equal f of the value 

of a lot, and the value of both is $4400, what is the 
value of each ? 

8L If f of A's money equal ^ of B's, and both to- 
gether have $340, how much has each? 

38. If f of A's age is f of B's, and B's age is 20 years, 
what is the age of each ? 

8a If ^ of a yard of velvet cost $2|, what will f of 
a yard cost? | of a yard? 1^ yards? 

34. How many pounds of honey, at $f a pound, can 
be bought for $3? For $4^? For $6? 

36. How many bushels of apples, at $f a bushel, can 
be bought for $12? For $15? For $16f ? 

36. If a barrel hold 2f bushels, how many barrels 
will be required to pack 22 bushels of apples? 33 
bushels? 55 bushels? 
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37. If 5i lb. of sugar cost *1, how much will 16J lb. 
cost? 33 1b.? 38ilb.? 49^ lb.? 

38. If f of a yard of silk cost $1^, how many yards 
can be bought for $8 ? For $10 ? For $9» ? 

39. If 3| yards of cloth cost $5^, what will 6 yards 
cost? 6^ yards? 10 yards? 20 yards? 

40. If a train of cars run f of a mile in l^f minutes, 
how many miles will it run in 6f minutes? lOf min- 
utes ? 16 minutes ? 30 minutes ? 

41. If 4 pounds of coffee cost $f , what will 6 pounds 
cost? 10 pounds? 7 pounds? 12 pounds? 

42. If 12^ tons of hay will feed 6 horses a year, how 
many tons will feed 8 horses a year? 12 horses? 

43. If a rod 6 feet long casts a shadow 8| feet long, 
what is the length of a pole whose shadow, at the same 
time of day, is 17^ feet? 

44. If 3 men can do a piece of work in lOf days, 
how long will it take 8 men to do it ? 12 men ? 

46. If a barrel of flour will supply 12 persons 4| 
weeks, how long will it supply 7 persons ? 10 persons ? 

46. A can do a job of work in 12 days, and B in 10 
days: how long will it take both to do it? 

47. A and B can do a certain work in 8 days, and 
A can do it in 12 days: in what time can B do it? 

48. A and'B can mow a field in 6 days, and A can 
mow it in 10 days: what part of the field can each 
mow in 1 day? How long will it take B to mow the 
field? 

49. How is the value of a proper fraction affected by 
adding the same number to both of its terms? By 
subtracting the same number? (Illustrate, taking the 
fraction f .) 

50. How is the value of an improper fraction, greater 
than 1, affected by adding the same number to both of 
its terms? By subtracting the same number? (Illus- 
trate, taking f .) 
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WRITTEN PROBLEMS. 

61. Add I, i, ^ of T^, and 3^. 

62. From | of 1^ take ^ of f|. 

63. From the sum of 27f and 20| take their differ- 
ence. 

64. Multiply « by 36; 35 by ii; ii by «; 3^ by 2* 

66. Divide if by 32; 32 by M ; if by |; 4^ by 3^. 
M. « + T^5 = what? H-A? HXi^? H-A? 

67. Multiply 2045f by 35 ; 806 by 84f ; 30J by IGf . 

68. Divide 347f by 15; 692 by 21f ; 19^ by 16f. 

69. A farm is divided into five fields, containing re- 
spectively 21f A., 34| A., 45| A., 56| A., and 2^ A. : 
how many acres in the farm? 

60. There are 30J^ sq. yd. in a square rod : how many 
square rods in 786^ sq. yd.? In 998^ sq. yd.? 

61. A man travels 5f miles an hour: how long will 
it take him to make a journey of 75J miles? 

62. At $8f a ton, how many tons of hay can be 
bought for $52? For «90? For $10&J? 

63. If ^ of an acre of land cost $68, what will 8 
acres cost? 12^ acres? 20f acres? 

64. If f of a yard of velvet cost $3^^, how many yards 
can be bought for $196|? For «393|? 

66. If a number be diminished by f of ^f of itself, 
the remainder will be 69: what is the number? 

66. A pedestrian walked -^ of his journey the first 
day, f of it the second day, and then had 24 miles to 
travel : how long was the journey ? 

67. A man pays $350 a year for house rent, which is 
\^ of his income : what is his income ? 

68. A man bequeathed to his wife $4860, which was 
if of his estate: what was the value of his estate? 

69. A graded school enrolls 208 boys, and ^ of the 
pupils are girls: how many pupils in the school? 
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70. A man owning f of a ship, sells f of his share for 
S3480 : at this rate, what is the value of the ship ? 

71. A owning f of a mill, sold | of his share to B, 
and ^ of what he then owned to C for $460 ; what part 
of the mill did C buy? What was the value of the 
mill at the rate of C's purchase? 

72. A owns ^ of a section of land ; B, ^ of a sec- 
tion; and C, ^ as much as both A and B: what part 
of a section does C own? 

78. A bought f of a factory, and sold f of his share 
to B, and | of his share to C : what part of the factory 
did A then own? 

74. A and B together own 396 acres of land, and ^ of 
A's farm equals f of B's : how many acres does each own ? 

75. A stock of goods is owned by three partners, A 
owning f, B 3^, and C the remainder; the goods were 
sold at a profit of $6160 : what was each partner's share ? 

76. I of a stock of goods was destroyed by fire, and f 
of the remainder was damaged by water, and the unin- 
jured goods were sold at cost for $5280: what part of the 
goods was sold ? What was the cost of the entire stock ? 

77. A man paid ^ of his money for a farm, ^ of what 
remained for repairs, ^ of what then remained for stock, 
J of what then remained for utensils, and then had left 
8650: what part had he left? How much money had 
he at first? 

78. A merchant-tailor has 67f yards of cloth, from 
which he wishes to cut an equal number of coats, 
pants, and vests : how many of each can he cut if they 
<x)ntain 3f, 2|, and 1^ yards respectively? 

79. An estate was divided between two brothers and 
51 sister; the elder brother received f of the estate, the 
;younger -^, and the sister the remainder, which was 
^450 less than the elder brother received : what part of 
the estate did the sister receive? What was the value 
of the estate ? What was each brother's share ? 
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NUMERATION AND NOTATION 

L If a unit be divided into ten equal parts, what 
is one part called? 

2* If a tenth of a unit be divided into ten equal 
parts, what is one part ? What is ^^ of ^^ ? 

8. If a hundredth of a unit be divided into ten 
equal parts, what is one part ? What is ^^ of y^ ? 

4. What part of a tenth is a hundredth ? What 
part of a hundredth is a thousandth? 

5. How do the fractions 3^, j^, and y^ftnr compare 
with each other in value ? ^, yj^, and j^mf ^ 

Art. 104. Since the fractional units, tenths, hun- 
dredths, thousandths, etc., decrease in value like the 
successive orders of integers, they can be expressed on 
a scale of ten. This is done by extending the orders to 
the right of units, and calling the first fractional order 
tenths, the second hundredths, the third thousaindths, etc., 
and placing a period at the left of the order of tenths. 
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Copy cuid read: 












6. 7. 




8. 


9. 


10. 


U. 


.4 .03 




.002 


.06 


.07 


.005 


.7 .05 




.004 


.006 


.004 


.4 


.6 .08 




.006 


.08 


.8 


.07 


.9 .09 




.007 


.6 


.09 


.009 



12. How many tenths and how many hundredths in 
.25? In .45? .63? .78? .84? .69? .39? 

(82) 
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13. How many tenths, hundredths, and thousandths 
in .325? .246? .307? .405? .056? .407? .076? 

14 How many tenths, hundredths, and thousandths 
in .045? In .407? .008? .065? .607? .325? 

Art. 105. When the right-hand figure of a decimal 
denotes hundredths, the whole decimal denotes hun- 
dredths, and when the right-hand figure denotes thou- 
sandths, the whole decimal denotes thousandths. Thus, 
.25 is read 25 hundredths; .325 is read 325 thousandths. 

15. How many hundredths in tVV? T*ir? -34? .42? 

16. How many thousandths in ^-Jf^? .325? .065? 
.205? .008? .046? .608? .078? 

Copy and read: 

17. 18. 19. 20. 21. 

.15 .016 .245 .8 .007 

.42 .024 .354 .63 .038 

.36 .045 .403 .086 .462 

.50 .083 .587 .369 .507 

.06 .007 .067 .504 .45 

.09 .072 .308 .675 .807 

Art. 106. When fractions denoting tenths, hun- 
dredths, thousandths, etc., are expressed, like integers, 
on the decimal scale, they are said to be expressed or 
written decimally. 

Writa decimally: 

22. 2a 24. 25. 26. 

"At 10%0 tMtT TffO' lloo 

iV Tif(nr T&^ T^TO" innjTr 

ihs -r^ iWff nftnr T^fo- 

T^ T^ iWr tWj xA^ 



84 
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87. What is the name of the third decimal order? 
The fourth ? The fifth ? The sixth ? 

M. What does each significant figure of .0034 denote ? 
Of .00275 ? Of .03405 ? Of .000325 ? Of .030056 ? - 



Copy and read: 






- 


29. 


30. 


31. 


32. 


.246 


.0635 


..00647 


.0307 


.0246 


.0063.5 


.000647 


.03007 


.708 


.3464 


.04056 


.030007 


.0708 


.03464 


.004056 


.034005 


.3425 


. .32875 


.32453 


.450605 



Art. 107. When a decimal fraction is expressed 
decimally, the right-hand figure is written in the order 
indicated by the name of ^the decimal. Thus, i oWo o 
is written .00325 



Write decimally: 






33. 34. 


35. 


36. 


lEo loSoo 


7 


29 
1000000 


100000 


iVo io¥oo 


loSioo 


loSSoOiT 


1 0*0 ff tIMtt 


208 


loVoooo 


1000 00 


tHtt rmV 


iSSbSo 


TooSobo 


• 


» 8 4 5 


2 4 5^ 
100 000 


Write decimally: 






37. 


38. 




7 tenths. 


42 ten-thousandths. 




24 hundredths. 


506 ten-thousandths. 


29 thousandths. 


4008 ten-thousandths. 


405 thousandths. 


65 hundred-thousandths. 


65 millionths. 


6007 hundred-thousandths. 


5064 millionths. 


54008 hundred-thousandths. 


40056 millionths. 


3004 hundred-thousandths. 
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39. Eighty-five thousandths. 

40. Four hundred seven thousandths. 
4L Ninety-five ten-thousandths. 

42. Six hundred forty-four ten-thousandths. 

43. Seven thousand eightyrtwo ten-thousandths. 

44. Fifty-seven hundred-thousandths. 

46. Seven hundred eight hundred-thousandths. 

46. Nine thousand forty-eight hundred-thousandths. 

47. Six hundred four millionths. 

48. Seven thousand six hundred forty-three millionths. 

49. Forty thousand sixty-three millionths. 

Art. 108. An integer and a decimal may be written 
together as one number, as 6.5; 25.07; 48.137. In read- 
ing such mixed decimal numbers, the integer and the 
decimal are connected by ami. Thus, 4.5 is read 4 and 
5 tenths. 

50. Read 45.6; 30.25; 204.045,; 84.0307 

61. Read 2005.045; 408.00075: 3040.0046; 50060.00705 

62. Read 400.045 ; 500.0063 ; 7000.0084 ; 60000.00006 

SuGGESTioK. — In such cases read the integer as imite; as, four 
hundred units and forty-five thousandths. The word units should 
be inserted whenever its omission changes the mixed decimal to 
a pure decimal, or causes ambiguity. See Art. 116. 

63. Read 5600.0084 ; 40508.0307 ; 75000.000605 

64. Read 300000.000003; 35000000.000035 

66, Write decimally b^^ ; 604-^^ ; 400nAAAnr- 

66. Write decimally 207TirMin7; "^^^^h-^^i^- 

SI* Write decimally three hundred units and three 

hundred forty-eight millionths. 

68. Write decimally two thousand nine hundred units 

and twenty-nine millionths. 

'69. Write decimally two thousand nine hundred 

twenty-nine millionths 
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DBFDimONB, FRXNOIPLBB. AND BULBS. 

Art. 109. A Decimal Fraction is one or more of the 
decimal parts of a unit. 

It results from the division of a unit into tenths, a tenth into 
hundredths, a hundredth into thousandths, etc., called the decimal 
division. The division of a unit into any number of equal parts is 
a common division, and the resulting fraction is a common fracHon 
(Art 74). Decimal fractions are a cUm of common fractions. 

The denominator of a decimal fraction is 10 or some 
product of lO's as factors; as, 10, 100, 1000, etc. 

Art. 110. Decimal fractions may be expressed in 
three ways: 

1. By words; as, three tenths, twelve hundredths. 

2. By writing the denominator under the numerator, 
in the form of a common fraction ; as, -j^, 3^. 

3. By omitting the denominator and writing the frac- 
tion in the decimal foriA; as, .3, .12; the denominator 
being understood. 

Note. — Three tenths, tV> a^^d .3 express the same decimal frac- 
tion, which is the (king expressed, and not its expression. A deci- 
mal fraction can be expressed orallv, and is so expressed when 
read or dictated. When a decimal fraction is expressed in words, 
written or oral, the denominator is necessarily given. It is an error 
to teach that a decimal fraction depends on its expression with 
a decimal point and without its denominator. This is called the 
decimal form, since only decimal fractions can be thus written. A 
decimal fraction may or may not be expressed in figures, and it 
may or may not be written m the decimal form. 

Art. 111. The Decimal Point is a period placed at the 
left of the order of tenths, to designate- the decimal orders. 

Art. 112. A Complex Decimal is a decimal ending 
at the right with a common fraction; as, .6f, .033J. 



Art. 113. A Mixed Decimal is an integer and a 
decimal written together as one number; as, 7.5, 8.25. 
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Art. 114. The orders on the left of the decimal 
point are integral, and those on the right are decimal. 
The decimal orders are also called Decimal Places, 

The following table gives the names of several inte- 
gral and several decimal orders, and shows the relation 
between them: 

= i ^ 
a § a § ^ 

3 ^ 



1 1 § 1 I 1 

fl i. 3 a 1 S 




000000000. 00000000 



Integral Orders. Decimal Orders. 

Art. 115. Principles. — 1. T?ie value of the successive 
decimal orders decreases from left to right and increases from 
right to left in the same mnnner as integral orders. Hence, 

2. The removal of a dedmxil figure one place to the right 
divides Us value by 10, and its removal one pUice to the left 
multiplies its value by 10, 

3. The name of a decimai is the same as the narne of its 
right-hand order. 

Art. 116. 1. To read a decimal: 

Bule. — Read it as if it were an integer, and add the 
name of the right-hand order. 

Notes. — 1. A decimal is read precisely as it would be were 
the denominator expressed. 

2. In reading a ipixed decimal, the word "units" should be 
supplied if its omission would render the meaning ambiguous. 
300.006 should be read three hundred units and six thousandths. 

3. While "and" must be used to connect the integral and 
decimal parts of a mixed decimal, it may also be used to con- 
nect the parts of an integer (Art. 22, note 2) and also of a pure 
decimal. Thus, .306 may be read three hundred six thmisandihs or 
thre£ hundred and six thmsandths. The latter is common usage, 
but the former is preferred by many teachers. 
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2. To write a decimal: 

Bule. — Write the numerator^ and so place the decimal point 
that the right-hand figure shall stand in the order denoted hy 
the name of the decimal. 

Notes.— 1. AVhen the number does not fill all the decimal 
places, supply the deficiency by prefixing decimal ciphers. 

2. Pupils should be taught to write decimals by first making 
the decimal point, and then filling the successive orders from 
left to right, with ciphers or significant fibres, as may be re- 
quired. Suppose, for example, that the decimal to be written is 
2312 millionths. Since miluonths is the Siaih decimal order, and 
the numerator of the decimal contains only four figures, it is 
seen that there will be two orders to fill with ciphers, thus: 
.002312. The decimal may thus be written from left to right 



WRITTEN EXERCISES. 

Wn'l0 decimally: 

60. Two hundred five ten-thousandths, 

61. Forty thousand thirty-four millionths. 

62. Two thousand four hundred-thousandths. 

63. Six hundred fifteen ten-miUionths. 

64. Six hundred units and fifteen ten-thousandths. 

65. Fifteen units and fifteen thousandths. 

66. Three hundred thousand three hundred thirteen 
hundred-millionths. 

67. Five million eighty-five ten-miUionths. 

68. Twelve hundred-thousandths. 

69. Four hundred units and four hundred sixty-five 
millionths. 

70. Twenty-five units and twenty-five thousandths. 

71. Five thousand units and five thousandths. 

72. Three hundred seventy-five units and three hun- 
dred seventy-five billionths. 

73. Thirty thousand units and forty-six hundred-thou- 
sandths. 

74. One million forty-five billionths. 

76. Eighty thousand forty units and three iiundred 
six ten-thousandths. 



J 
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76. Fifteen thousand units and fifteen ten-thousandths. 

77. Seventy-five units and five thousand forty-three 
millionths. 

78. One million units and one millionth. 

79. Fifteen million units and fifteen millionths. 



REDUCTION OF DECIMALS, 

CASE I. 
DECIMALS RBDUCBD TO LOWBB OB HIOHBB OBDBB8. 

1. How many tenths in 6 units ? 7 units ? 9 units ? 
15 units? 22 units? 25 units? 

2. How many hundredths in 5 tenths? In .G? .8? 
.7? .3? .4? .9? 

3. How many thousandths in .06? In .24? .47? 
.55? .37? .63? .75? .85? 

4. How many tenths in .60? .90? .600? .700? 

5. How many hundredths in .240? In .420? .5600? 

WRITTEN PROBLEMS. 

6. Reduce .875 to millionths. 

process: .875 = .875000 

7. Reduce .0674 to millionths; to ten -millionths. 

8. Reduce .075 to hundred-thousandths ; to millionths. 

9. Reduce 62.7 to ten-thousandths; to hundred-thou- 
sandths. 

1 0. Reduce 5.33 to ten-thousandths ; to ten-millionths. 

11. Reduce 3. to hundredths; to ten-thousandths. 

12. Reduce 45. to ten-thousandths; to millionths. 

13. Reduce .04500 to thousandths. 

PROCESS : .04500 = .045 

14. Reduce 5.24000 to hundredths', t« t\\o\\sauxA\!w^, 
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Art. 117. Prinoiples. — 1. Annexing ciphers to a deci- 
mal fraction mxdtiplies both of its terms by the sam^ number, 
and hence reduces it to a Urwer order without changing its 
value. (Art. 83.) 

2. Chitting off ciphers from the right of a decimal fra^iion 
divides both of its terms by the same number^ and hence re- 
duces it to a higher order without changing its value. (Art. 
80.) 

Note. — ^Tlie annexing of decimal ciphers to an integer does 
not change its value. Thus, 12. = 12.0, or 12.00 ; that is, 12 
units ==1^ tenths = 1200 hundredths, etc. 



CASE II. 
DBOnCALS RBDUOBD TO COMMON FRAOTIONB. 

15. How many fifths in t^? ^V? -2? .8? 

16. How many fourths in t^? ^? -^^^ .25? 

17. How many twentieths in iVv? ^? .20? .25? 

WRITTEN PROBLEMS. 

18. Reduce .625 to a common fraction in its lowest 
terms. 

PROCESS : .625 = ^VVtt = H = i ^^• 

Reduce to common fr actions in lowest terms: 

19. .225 25. .004 31. 62.025 

20. .75 26. .5625 32. 37.625 

21. .075 27. .0125 33. 56.37^ 

22. .0625 28. .3525 34. 247.33J 

23. .1625 29. 3.525 35. 16.66| 

24. .2250 30. 37.75 36. 214.00^ 

Art. 118. To reduce a decimal to a common fraction : 

Bule. — Omit the decimal point and supply the denomina'- 
toTj . and then reduce the fraction to its lowest terms. 
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CASE III. 
COMMON FRAOnONB BBDUOBD TO DBCIMALS. 

37. How many tenths in|? In|? |? |? 

38. How many hundredths in^? J? |? |? 

39. How many hundredths in jV? A? ^? H? 

40. How many hundredths in^? ^? ^? |j? 



PROCESS. 



WRITTEN PROBLEMS. 

41. Change xf^ to a decimal. 

Since annexing decimal ciphers to a 
number does not change its value (Art. 
117, note), tIt = 3.000 -^ 125 = .024. Or, 

Multiplying both terms of jfy by 1000 
gives xUnu, and dividing botL terms of 
yiSMir hy 125 (the denominator of yf^) 
gives jihs = .024 



125)3.000(.024, Ans. 
2 50 

500 
500 



Reduce to decimal fractions: 



42.1 

48- A 

44- A 
48.M 

47. m 



48.11 
49. M 

dL A 

«8. AV 



64.tt 
8«. ^ 

89. Wtr 



80. irf 



68. T»^ 

64. 2&T^ 

65. 37if 



Art. 119. To reduce a common fraction to a decimal : 

Bnle. — Annex decimal ciphers to the numerator and divide 
by the denominator, and point off as many decimal places 
in the quotient as there are annexed ciphers. 

Notes. — 1. When a sufficient number of decimal -places is ob- 
tained, the remainder may be discarded, or the quotient may be 
expressed as a complex decimal. 

2. When the denominator of a common fraction in its lowest 
terms contains other prime factors than 2 and 5, the process will 
not terminate. 
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3. When tho quotient repeats the same figure, or the same set 
of figures, as in problems oO, 61, and 62, it is called a Repeating 
Decimaly or a Circxdaimg Decimal, and the figure or figures re- 
peated are called a Repetend, See Appendix. 



ADDITION OF DECIMALS. 
L Add 16.25, 48.037, 90.0033, and .864 

PROCESS. Since only like orders can be added (Art 

16,25 28), write the figures of the same order in 

48 037 *^® same column. Since ten units of any 

qrvQQQQ order equal one unit of the next higher 

\.ni order, begin ^t the right and add as in 

•"^^ simple numbers. Place the decimal point 

155.1543, Ans, at the left of the tenths' order. 



2. Add .375, 80.06, 45.0084, .00755, and 84.636 

3. Add 84.08, 16.075, 2.9, 1.96, 1.003, and 5.0008 

4. Add $15.34, $65,048, $9,083, $12., $16.66|, $18.06, 
$95.37i, and $35.75 

5. Add 26.37i, 19.08i, 23.042^, 38.5, 6.00f, and 1^, 

6. Add 256 thousandths, 3005 millionths, 207 ten- 
thousandths, 34 ten-millionths, 604 hundred-millionths, 
and 94 hundred-thousandths. 

7. Add fifteen thousandths, eighty-one ten-thou- 
sandths, fifty-six millionths, seventeen ten-millionths, 
and two hundred five hundred-thousandths. 

8. How many rods of fence will inclose a field, the 
four sides of which are respectively 46.6 rd., 50.65 rd., 
24.33^ rd., and 27 rd. ? 

9. Five bars of silver weigh respectively .75 lb., 1.15 
lb., .86^ lb., 1.34 lb., and ,9 lb. : what is their total 
weight ? 

10. The usual average amount of rain in San Fran- 
cisco in the winter months is 11.25 inches; in the 
spring, 8.81 inches ; in the summer, .03 inches; and in the 
autumn, 2.75 inches: what is the amount for the year? 



J 



i 

1 



I 



1 
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' Art. 120. To add decimale: 

i Bule. — 1. Write the numbers so that figures of the same 

order shall stand in the same column. 

2. Add as in the addition of integers, and place the deci- 
mal point at the left of the tenths^ order in the amount. 

Note. — If a complex decimal does not contain as many deci- 
mal places as either of the other numbers, change the terminal 
common fraction to a decimal, and continue the division until 
the requisite number of decimal places is secured. 



i 



SUBTRACTION OF DECIMALS, 

1. From 47.625 take 28.7 Since only like numbers can 

be subtracted, write the num- 

IST PROCESS. 2d process. v xi_ a .c * ^u 

i-xwv^i»». ^±, MT v/v.i«o. ^^^ g^ ^j^^^ figures of the 

47.625 47.625 same order shall stand in the 

28.700 28.7 same column; and since ten 



18Q25 18925 units of any decimal order 

equal one unit of the next 
higher order, subtract as in 

« Ti j/»^ X 1 rk/^ orkP simple numbers. Place the 

2. From 46.7 take 29.825 ^ J^^j ^.^^ ^ ^^e left of 

1st process. 2d process. the tenths* order. 

46 700 46 7 ^ comparison of the two 

OQ coK oQ ooK proccsscs shows that it is un- 

— necessary to fill the vacant 

16.875 16.875 orders with ciphers. 

3. From 7.245 take 4.09; 4.05 take 2.0075 

4. From .062 take .0056; .6J take .0087^ 

5. From 2.04 take .0078; 12. take .0005 

6. From six tenths take six thousandths. 

7. From forty-four thousandths take forty-four mill 
ionths. 

8. From 301 ten-thousandths take 4005 millionths. 

9. From 50065 ten-millionths take 1307 billioivtVv«.. 
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10. From seven thousand forty-five millionths take 
three thousand seven hundred six ten-millionths. 

1 L From eight hundred fifty-six ten-thousandths take 
five thousand six hundred sixteen millionths. 

12. A man walked 33.7 miles the first day and 28.75 
miles the second: how much farther did he walk the 
first day than the second? 

13. The usual average amount of rain at Cincinnati 
in the summer months is 13.7 inches, and in the win- 
ter months it is 11.15 inches: what is the difference? 

14L The mean height of the barometer at Boston is 
29.934 inches, and at Pekin it is 30,154 inches : what is 
the difference? 

Art. 121. To subtract decimals: 

Bule. — 1. Write the number a so thai figures of the same 
order shall stand in the same column. 

2. Subtract as in the subtraction of integers, and plcu:e 
the decimal point at the left of the tenths^ order in the 
difference. 

MULTIPLICATION OF DECIMALS. 

1. How much is 7 times iV? 7 times t^? 8 times 
^? 9 times A? 

2. How much is 8 times y^^ 8 times tJtt^ ^ 
times Y^? 

3. What is the product of ^i^Xi^? AX A? tV 
XA? AXA? 

4. What is the product of ^^^ X riir ? A X yk ? 

5. What is the product of y^ by yf^? ^ by y^^? 

6. What is the denominator of the product when 
tenths are multiplied by units? Tenths by tenths? 
Tenths by hundredths? Hundredths by hundredths? 

7. What is the denominator of the product of any 
two fractions whose denominators are powers of 10? 
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WRITTEN PROBLEMS. 

8. Multiply .625 by .23. 

PROCESS. 

525 .625 = x<^, and .23 = t^, and hence .625X23 = 

* .23 iWfi7 X tWt = tWW = .14375. Thousandths multiphed 

~jr" by hundredths produce hundredrthousandihSf and hence 

. OKA product contains five decimal places, or as many 



.14375 



as both of the factors. 



Multiply: 

9. 6.5 by .75 14. 4.36 by .27 19. .085 by 30. 

10. .043 by 6.5 15. 64. by .032 20. 2.56 by 250. 

11. .0432 by 5.4 16. 30.3 by .018 21. 3.24 by .33^ 

12. .048 by 24. 17. .056 by 24. 22. 5.75 by 8| 
la 5.6 by .056 18. 50. by .08 23. 16f by .045 

24. Multiply sixteen thousand by sixteen thousandths. 

25. Multiply 205 millionths by 46 thousandths. 

26. Multiply the multiplicand in each of the above 
problems, from 9 to 23 inclusive, by .015; by 2.04. 

27. Multiply 6.25 by 10; by 100. 

PROCESS. Since the removal of a decimal figure 

6 25 X 10 = 62 5 ^°® place to the left multiplies its value 

6 25 V 100=625 ^^ ^^ ^^^* ^^^' ^* ^^* *^® removal of 

the decimal point one place to the right 

multiplies 6.25 by 10, and the removal of the point two places 

to the right multiplies 6.25 by 100. 

28. Multiply 3.406 by 100; by 1000; by 10000. 

29. Multiply .00048 by 1000; by 100000. 

30. Multiply .0000256 by 10000; by 1000000. 

31. Multiply .000405 by 2500; by 16000. 

32. Multiply .0001006 by 1800 •, \>y ^SiR»- 
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FRmOIPLB AND BUIiBS. 

Art. 122. Principle. — The number of decimal places in 
the product equals the number of decimal placea in both fa/iors. 

Art. 123. 1. To multiply one decimal by another: 

Bule. — Multiply as in the mvMiplication of integers, and 
point off as mmiy decimal places in the product as there are 
dedifnal places in both multiplicand and multiplier. 

Note. — If there be not enough decimal figures in the product, 
supply the deficiency by prefimig decimal ciphers. 

2. To multiply a decimal by 10, 100, 1000, etc, : 

Bule. — Remove the decimal point as numy places to the 
right as there are ciphers in the multiplier. 

Note. — If there be not enough decimal places in the product, 
supply the deficiency by annexing ciphers. 

DIVISION OF DECIMALS. 

1. How many times are 5 tenths contained in 10 
tenths ? 7 tenths in 35 tenths ? 8 tenths in 48 tenths ? 

2. How many times are 7 hundredths contained in 
21 hundredths? 7 hundredths in 35 hundredths? 

3. What is i^^A? iV(r-Tt7r? tHtt^tMit? 

4. What is .8^.4? .21^.07? .084 --.012? 

5. What is A-^tAit? T\iV-^T(Anr? i^^tHtt? 
Suggestion. — Reduce the fractions to thousandths, 

6. What is .3 -^- .15 ? .25 --.125? .12-^.012? 

7. Of what order is the quotient when tenths are 
divided by tenths ? Hundredths by hundredths ? Thou- 
sandths by thousandths? 

8. Of what order is the quotient when any order is 
divided by a like order? When any number is di- 
vided by a like number? 
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WRITTEN PROBLEMS. 

9. Divide 8.05 by .35 

PROCESS. 

S5) 8.05 (23. Ana, ^ hundredths are contained in 805 

ij Q hundredths, a like number, 23 times, and 

77T hence 8.05^.35 = 23. The quotient is 

^^ units 

1 05 



10. Divide 80.5 by .35 



PROCESS. 



.35)80.50(230., Jrw. ^y annexing a decimal cipher to 

70 80.5, which does not change its value 

TTT" (Art 117), the dividend and divisor 

are made like numbers, and hence 
their quotient is units. 



105 



00 
1 1. Divide .805 by .35 

PROCESS. 

' Since .35 and .80, the first partial 

.35). 805(2.3, Ans, dividend, are like numbers, the first 

*^ quotient figure (2) denotes units; and 

105 if the first figure denotes units, the 

105 second must denote tenths. 

The pointing in all cases in the division of decimals, may 
also be explained on the principle, that the dividend is the 
product of the divisor and quotient, and hence it mtist contain as 
many decimal pUices as both divisor and quotient. 

In the 9th example, the divisor and dividend contain an 
equal number of decimal places, and hence there are no decimal 
places in the quotient. 

In the 10th example, the divisor contains one more decimal 
place than the dividend, and hence a decimal cipher must be 
added to the dividend before the division is possible. 

In the 11th example, the divisor contains tuv decimal places, 

and the dividend three^ and hence the quotient contains one 

decimal place. 
N.r. A.— 9. 
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Difid»: 








12. 


32.4 by 1.8 


2fi. 


6.241 by .0079 


1& 


2.56 by .64 


26. 


67.5 by .076 


14. 


.288 by .036 


27. 


.675 by 75. 


1& 


82.5 by 2.75 


23. 


6.75 by 750. 


16. 


62.5 by .025 


29. 


266. by .075 


17. 


9. by .46 


30. 


.266 by 260. 


1& 


4.53 by .0302 


3L 


.0026 by 50. 


19. 


.3 by .0125 , 


32. 


25. by .00125 


SO. 


.625 by 12.5 


33. 


.001 by 100. 


SL 


.0256 by .32 


34 


100 by .001 


22. 


17.595 by 8.5 


30. 


.046 by 900. 


2& 


3.3615 by 12.45 


36. 


$13.60 by $.37i 


24. 


.031812 by 4.82 


37. 


$12. by $.06i 



38. Divide the dividend in each of the above prob- 
lems, from 12 to 24 inclusive, by .25; by 200. 

39. Divide the dividend in each of the above prob- 
lems, from 25 to 37 inclusive, by 1.25; by 2000. 

40. Divide twenty-four thousandths by sixteen mill- 
ionths. 

41. Divide seventy-eight by thirty-four thousandths. 

42. Divide fifteen millionths by six hundredths. 

4a Divide 45.7 by 10; by 100. 

PROCESS. Since the removal of a decimal figure 

45 7 _^ 10 = 4.57 ^^'^ place to the right divides its value 

45 7 -^ 100 = 457 ^^ ^^ ^^^' ^^^' ^' ^^' *^® removal 

of the decimal point one place to the 

left divides a decimal by 10, and the removal of the point two 

places to the left divides it by 100. 

44. Divide 483.75 by 100; by 1000; by 10000. 

45. Divide 54.50 by 100; by 10000; by 1000. 
48. Divide .005 by 10; by 100; by 1000. 

47. Divide 62.5 by 500; by 5000; by 25000. 
4a Divide 172.8 by 600; by 3600; by 9000. 
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FBINOZPI«B8 AMD KOhEB. 

Art. 124. Principles. — 1. Since the dividend is the 
PKODUCT of the divisor and quotient^ it contains as many 
decimal places as both divisor and quotient. Hence, 

2. The quotient must contain as many decimal places as 
the number of decimal places in the dividend exceeds those 
in the divisor. 

Akt. 125. 1. To divide one decimal by another: 

Sule. — Divide as in the division of integers^ and point off 
€ts many decimal places in the quotient as the number of 
decimal places in the dividend exceeds the number in the 
divisor. 

Notes. — 1. When the divisor and dividend contain the same 
number of decimal places, the quotient is units. 

2. The dividend must contain at least as many decimal places 
OS the divisor before division is possible, and hence when the 
divisor contains more decimal places than the dividend, supply 
tlie deficiency in the dividend oy annexing decimal ciphers. 

3. When the quotient has not enough decimal figures, supply 
the deficiency by prefixing decimal ciphers. 

4. When tiiere is a remainder, the division may be continued 
\}y annexing ciphers, each cipher thus annexed adding one 
fiecimal place to the dividend. Sufficient accuracy is usually se- 
cured by canying the division to three or four decimal places. 

2. To divide a decimal by 10, 100, 1000, etc. : 

BtQe. — Remove the decimal point as many places to the 
left as there are ciphers in the divisor. 



REVIEW PROBLEMS. 



L Reduce jf^^ to a decimal. 

8. Reduce y^jhs ^ ^ decimal. 

8. Change .325 to a common fraction. 

4. Change .0045 to a common fraction. 
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6. From the sum of 67.5 and .54 take their difference. 

6. From the sum of 64.5 and .015 take their product. 

7. Multiply 6.25 + .075 by 6.25 — .075 

8. Divide .0512 by .082 X .005 

9. From 25.6 -r- .064 take 32.4 X .015 

10. Divide «5.33 X 2.5 by .075 

11. What is (.081 X 1.2^) -4- (.006^ X .016) ? 
18. Multiply 15 millionths by 7 millions. 

13. Divide 16 ten-millionths by 25 thousandths. 

14. Divide 205 millions by 41 ten-thousandths. 

15. The product of three decimals is .0189, and one 
of them is .54 and another 2.5 : what is the third ? 

Note. — United States money will furnish numerous practical 
problems inv(4ving the use of decimala. 



lOTITED STATES MO:n:ET. 

Art. 126. The denominations of United States money, 
used in business and accounts, are doLlarSy cents^ and 
mtZfe— mills being used only in making calculations. 

A dollar equals 100 cents, and a cent equals. 10 mills. 

Art. 127. The first two figures at the right of dol- 
lars denote cents, and the third figure denotes mills. 
The two figures denoting cents express hundredths of a 
dollar, and the figure denoting mills expresses tenths of 
a cent, or thousandths of a dollar. 

The three figures denoting cents and mills may be read to- 
gether as so many thousandths of a dollar. 

Art. 128. The figures denoting dollars are preceded 
by the dollar sign, $, and they are separated from those 
denoting cents by a decimal point, called a separatrix. 
Thus, $24,354 is read twenty-four dollars thirty-Jive cents 
four mills. 
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Notes. — 1. United States Money consists of Coin and Paper 
Money. Coin is called Specie Currency, or Specie^ and paper 
money is called Paper Currency, 

2. The principal gold coins are the double eagle ($20), eagle 
($10), hal^eagle, quarter-eagle, and dollar. 

The silver coins are the dollar, half-dollar, quarter-dollar, and 
dime. The smaller coins are the five-cent piece, three-cent piece, 
two-cent piece, and cent. The first two coins are made of cop- 
per and nickel, and the last two of bronze, which is an alloy of 
copper, tin, and zinc. 

3. Gold and silver coins are alloyed to make them harder and 
more durable. The cold coins contain 9 parts of gold and 1 
part of copper ; and the silver coins contain 9 parts of silver and 
1 part of copper. Nickel and copper coins are made in the pro- 
portion of 1 part nickel to 3 parts copper. The bronze coins are 
19 parts copper and 1 part tin and zmc. 

4. Paper money consists of notes issued by the United Stat^ 
called Treasury Notes, and bank notes issued by banks. 



NOTATION AND REDUCTION 

1. Express in words, $75.50; $105.08; $5; $.87^; $.375 

2. Express in words, $37.507 ; $250,075; $80,005; $.075 
8. Read decimally, $70.25; $140.05; $387.60; $105,805 
4. Read decimally, $.255; $16,455; $300.ft5; $475,005 

WRITTEN PROBLEMS. 

6. Write, in figures, ten dollars fifty cents. 

6. Write forty dollars sixty cents five mills. 

7. Write 100 dollars 37 cents 4 mills. 

8. Write 25 dollars 6 cents 5 mills ; 50 cents 8 mills. 

9. Write 75 cents 6 mills ; 6 cents 5 mills ; 10 mills. 

10. How many cents in $25? $100? $350? 

11. How many mills in $47? $150? $.75? $.625? 

12. How many cents in $5.37? $16.85? $40.08? 

13. How many mills in $.37i? $4.62^? $10? $1.01? 

14. Reduce 1500 cents to dollars. 

16. Reduce 15000 mills to dollars. 

18. Reduce 450 mills to cents; $25.08 to mills. 

17. Reduce $100.01 to cents; $10.10 to mills. 
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ADDITION AND SUBTRACTION. 

ORAL PROBLEMS. 

L A man paid tl.bO for a pair of boots, and $5.50 
for a hat: how much did he pay for both? 

9. A lady paid $15 for a shawl, $5.75 for a hat, $2.25 
for a pair of gloves, and $4 for a pair of gaiters : what 
was the amount of her purchases? 

8. A drover bought cows at $36.50 a head, and sold 
them at $40 a head: how much did he gain? 

4. A man bought a coat for $24.25, and a vest for 
$4.50, and handed the merchant three $10 bills: how 
much money did he receive back? 

& A mechanic earns $20 a week, and his family ex- 
penses amount to $16.75 a week: how much has he left? 

d. A book-seller bought a set of maps for $17, and a 
set of charts for $6.50, and sold both sets for $28.50: 
how much did he gain ? 

WRITTEN PROBLEMS. 

7. What is the sum of $.65, $15.44, $60.62^, $100, 
$94.05, $5,065, $50.37^, $625, and $.87^? 

8. From $100.15 take $62.37^? 

9. To the sum of $308.60 and $190,125 add their 
difference. 

10. From the sum of $2750 and $1680.62 J take their 
difference. 

11. A merchant's sales for a week were as follows : 
Monday, $125.60; Tuesday, $98.50; Wednesday, $190.30; 
Thursday, $215; Friday, $175.80; Saturday, $247.90: 
what was the amount of his sales for the week? 

12. A farmer's sales in one year were as follows: 
wheat, $460.50 ; corn, $387.85 ; oats, $96.25 ; hay, $137.65 ; 
and stock, $340.75. What was the amount of his sales ? 
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18. A man exchanged three city lots, valued respect- 
ively at «900, «1200, and $750, for a farm valued at 
$3075, paying the difference in money: how much 
money did he pay? 

14. A man receiving a salary of $1600 a year, pays 
•325 for house rent, $450.80 for provisions, $200.60 for 
clothing, and $245 for all other expenses: how much 
has he left ? 

15. A man deposits in a bank, at different times, 
$75, $230.80, $180.40, and $95; and he draws out, at 
different times, $40, $87.50, $331.45, $20.15, and $18.60: 
what is his bank balance? 

Art. 129. To add or subtract sums of money : 

Rule. — Write waits of the same denomination in the same 
column^ add or svtirad as in simple numbers, and separate 
dollars and cents by a decimal pointy and prefix the dollar 
sign, 

THB ADDING OF IjEDOBB OGLUMNS. 

Art. 130. A Ledger is a book in which business 
men keep a summary of accounts. 

• 

The items on a ledger page often make long columns of fig- 
ures, which are added (footed) with absolute accuracy. 

Many accountants write the partial footings, obtained by add- 
ing the successive columns or double columns, on a separate 
piece of paper. Tliis permits the re-adding of any column, or set 
of columns, as the case may be, without the trouble of re-adding 
the preceding columns, and it also avoids the defacing of the 
ledger page by corrections. 

.Let the pupil foot the following ledger columns by 
adding two columns at a time (Art. 23), being as care- 
ful to obtain accurate results as he would be in actual 
business : 
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16. 


17. 


18. 


1«. 


11.25 


$19.50 


175.50 


11912.88 


8.14 


20.00 


184.30 


806.40 


2.75 


12.45 


111.10 


1000.00 


.65 


14.62 


43.95 


1260.86 


.75 


26.48 


263.66 


943.82 


8.37 


40.60 


100.00 


607.66 


12.50 


8.60 


90.00 


400.33 


4.65 


9.35 


7.16 


148.67 


.83 


.65 


13.48 


249.50 


7.16 


.73 


2.76 


2040.00 


10.28 


.84 


62.30 


4608.70 


1.20 


12.10 


900.26 


3406.30 


.95 


.86 


626.80 


1280.76 


.48 


.93 


314.87 


1300.00 


13.47 


2.95 


64.50 


877.77 


23.00 


14.63 


49.87 


620.14 


_3.08 


_ 9.82 


302.58 


8.60 


6.15 


20.60 


10.10 


7.45 


24.92 


19.30 


100.98 


13.33 


.83 


22.33 


78.60 


286.45 


.92 


9.81 


44.50 


1300.80 


.45 


8.76 


79.88 


1440.00 


14.86 


12.57 


320.66 


986.70 


5.80 


18.19 


19.10 


87.80 


7.26 


7.63 


8.50 


137.40 


12.00 


14.60 


436.75 


1500.00 


6.00 


4.85 


135.20 


885.73 


4.37 


9.63 


44.88 


236.40 


6.45 


12.83 


65.90 


13483.86 


17.83 


18.10 


6.01 


11456.20 


2.65 


7.63 


7.83 


88.00 


1.50 


2.20 


4.22 


24.30 


6.15 


7.25 


8.42 


106.76 


12.36 


3.67 


1.68 


46.24 
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20. Copy and add the upper half of 16 and the 
upper half of 17 together as one example. 

2L Copy and add the lower half of 16 and the lower 
half of 17 together as one example. 

22. Copy and add the upper half of 18 and the 
upper half of 19 together as one example. 

28. Copy and add the lower half of 18 And the lower 
half of 19 together as one example. 



MULTIPLICATION AND DIVISION. 

ORAL PROBLEMS. 

1. A mechanic earns $2.50 a day: how much will 
he earn in 6 days? 10 days? 20 days? 

2. What will 8 barrels of flour cost, at $7.25 a 
barrel? At $6.50? At $6.25? At $7.50? 

3. What will 10 yards of carpeting cost, at $1.75 a 
yard? At $1.25? At $1.50? At 75 cts.? 

4. A drover paid $38.70 for 9 sheep: what did they 
cost apiece? 

6. A man paid $42 for 8 tons of coal : what did it 
cost per ton? 

6. If a man earn $39 in 6 days, how much will he 
earn in 5 days? In 10 days? 20 days? 8 days? 

7. At 25 cents a dozen, how many dozens of eggs 
can be bought for $4.50? For $5? $6? $8? 

WRITTEN PROBLEMS. 

8. A farmer sold 45 hogs, at $22.45 apiece: how 
much did he receive for them? 

9. A miller sold 237 pounds of flour, at $7. 62 J a 
barrel: how much did he receive? 

1 0. A man sold a farm of 260 acres, at $33^ per acre : 
T/hat was the amount received? 
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11. A farm containing 125 acres was sold for 95093.75 : 
what was the price per acre? 

19. How many chairs, at $1.25 apiece, can be bought 
for »80? For $75? For $100? 

15. At $12.37^ a ton, how many tons of hay can be 
bought for $4653? For $1163.25? 

14. A farmer sold 3 hogs, weighing respectively 278, 
309, and 327 pounds, at $.07^ a pound : how much did 
he receive? 

16. A farmer sold in one year 536 pounds of butter, 
at 30 cts. a pound ; 1200 pounds of cheese, at 16| cts. ; 
and 19 tons of hay, at $8.75 a ton : how much did he 
receive ? 

16. A grocer bought 540 pounds of coflTee for $81, 
and 420 pounds of tea for $525 ; he sold the coflfee at 
18 cts. a pound, and the tea at $1.60 a pound: how 
much did he gain ? 

Art. 131. 1. To multiply or divide sums of money 
by an abstract number: 

Rule. — Multiply or divide as in simple numbers, separate 
dollars and cents in the result by a decimal point, and prefix 
the dollar sign. 

2. To divide one sum of money by another: 

BtQe. — Redvx^e both numbers to the same denomination, 
and divide as in simple numbers. , 



ALIQUOT PARTS. 



Art. 132. When the price of an article is an ali- 
quot part of a dollar, the cost of any number of 
such articles may be found more readily than by 
multiplying.- 
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The aliquot parts of a dollar commonly used in business, are : 
50 cts. = J of $1.00 12J cts. = i of $1.00 

25 " = i of 1.00 6} " = A of 1.00 

20 " = i of 1.00 33J " = i of 1.00 

10 " = tV of 1.00 16J " = 4 of 1.00 

The following aliquot parts of aliquot parts of a dollar are 
also used: 

25 cts. = J of 50 cts. 16} cts. = J of 33 J cts. 

12J " = J of 50 " 12J " = J of 25 " 

6J « = J of 50 " . ej " = J of 25 " 



ORAL PROBLEMS. 

17. What will 66 pounds of grapes cost, at 12^ cts. a 
pound ? 

Solution. — At $1 a pound, 56 pounds will cost $56, and at 12J 
cts., which is i of $1, 56 pounds will cost ) of $56, which is $7. 

18. What will 120 spellers cost, at 25 cts. apiece? At 
33i cts. ? At 16f cts. ? At 20 cts. ? 

19. What is the cost of 96 dozens of egg§, at 16| cts. 
a dozen ? At 20 cts. ? At 25 cts. ? At 33^ cts. ? 

20. What will 240 pounds of sugar cost, at 12^ cts. 
a pound ? At 1 6f cts. ? At 20 cts. ? 

21. At 16f cts. a dozen, how many dozens of eggs 
can be bought for $15? 

Solution.— At 16f cents a dozen, $1 will buy 6 dozens of eggs, 
and $15 will buy 15 times 6 dozens, or 90 dozens. 

22. At 12^ cts. a pound, how many pounds of lard 
can be bought for $12? For $25? For $40? 

23. How many pounds of butter, at 33^ cts. a pound, 
can be bought for $15? For $33? For $40? 

24. At 6J cts. a quart, how many quarts of currants 
can be bought with 30 quarts of cherries, at 10 cts. a 
quart ? 
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WRITTEN PROBLEMS. 

8& What will 348 yards of carpeting cost, at $1.62 J 
cts. a yard? 

PROCESS. 

»1.62i = $l+60 cts. + 12i cts. 
$348 =cost at $1 a yard. 



i 
i 



174 = « " 50 cts. a yard. 
43.50= " " 12^ " 



$565.60= " " $1.62J^ 



U 



26. What will 1600 bushels of oats cost, at 37^ cts. a 
bushel ? At 45 cts. a bushel ? At 62^ cts. ? 

27. Wha.t will 2464 bushels of wheat cost, at 11.25 a 
bushel? At »1.37i? At »1.50? At W.62i? 

28. What will 1250 yards of carpeting cost, at $1.37^ 
a yard? At «1.50? At $1.25? At $1.75? At $1.87^. 

29. What will 640 bottles of ink cost, at 87^ cents a 
bottle ? At 62^ cts. ? At 50 cts. ? At 75 cts. ? 

80. At 25 cts. a dozen, how many dozens of eggs can 
be bought for $12? For $25? For $42? For $105? 

81. At 33 J cts. a yard, how many yards of cloth can 
be bought for $50? For $75? For $90? For $120? 

82. What will 5 lb. 10 oz, of butter cost, at 35 cts. a 
pound? 

PROCESS. 

$ .35 =cost of 1 lb. 



$1.76 - 


" " 6 lb. 




.176 = 


" " 8 oz. 


a lb.) 


.044 — 


u u o « 


(i lb.) 


$1,969 — 


" " 5 lb. 


10 oz. 



38. What will 9 lb. 13 oz. of cheese cost, at 15 cts. a 
pound ? At 16 cts. ? At 18 cts. ? At 20 cts. ? 

34. What will 16 gal. 3 qt. of sirup cost, at $.90 a 
^UoD? At $1.10? At $1,25? At $1.62^? 
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35. What will 7 bu. 3 pk. 4 qt. of cherries cost, at 
.25 a bushel? At $3.50? At $4? At $4.60? 



Art. 133. 1. To find the cost of a number of arti- 
cles when the price is an aliquot part of a dollar : 

Bule. — Find the cost at $1, and take such part of the re- 
sult as the price is of $1. 

2. To find the number of articles which can be pur- 
chased for a given sum of money when the price is an 
aliquot part of a dollar : ^ 

Bule. — Find the number of articles that can he purchased 
for $1^ and multiply the result by the given sum of moneyy 
considered as an abstract number. 



BILLS. 



Art. 134. Each of the following bills should be 
neatly made out on paper, in proper form, and receipted : 



Thomas Knight, 



Cincinnati, 0., Jan. 1, 1883. 
Bought of Baker, Smith & Co. 





1882. 












Nov. 


18, 


48 lb. Castile Soap, @ 16§c. . . . 


$8 


00 


u 


(( 


25 " Starch, @ 6^ . . 






1 


56 


<( 


30, 


65 " Sugar, @ 15 . . , 






9 


75 


u 


li 


33 gal. Vinegar, @ 20 . . . 






6 


60 


Dec. 


12, 


16 lb. Rio Coffee, @ 23 . . , 






3 


68 


li 


U 


5 " Star Candles, @ 20 . . 






1 


00 


a 


U 


56 " Butter, ©33^ . , 






18 


67 


u 


15, 


10 " Cheese, @ 15 . . 






1 


50 



Received Payment, 



Baker, Smith & Co. 

Per Coons. 
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2. Cleveland, 0., Nov. 24, 1882. 

Dr. William Jones, 

To Charles C. Wilhelm, Dr, 

To 24 Days' Work, @ $2.75 $ 

" 21 lb. Nails, @ 6^ 

'' 540 ft. Pine Lumber,® 2.50 per C 

" 4 M. Shingles, @ 4.33J 



Or. 

Oct. 16, by cash, $25 

" 23, " " . 44 

Medical Services to date, . 15 

$ 



Received payment^ by due-hiU^ $ 

Charles C. Wilhelm. 

What is the amount of the due-bill? 

8 Mrs. C. B. Jones bought of Cole, Steele & Co., of 
Indianapolis, as follows : Nov. 12th, 1882, 23 yds. muslin, 
@ 16S cts.. ; 45 yds. sheeting, @ 12^ cts. ; Dec. 7th, 12 
yds. silk, @ $1.62^; 8 handkerchiefs, @ 45 cts.; 2 pairs 
kid gloves, @ $1.37^; 6 neckties, @ 75 cts. Make out 
and receipt the above bill. 

4, Daniel Hough bought of George F. Wheeler, Co- 
lumbus, Ohio, Jan. 15th, 1883, 45 lb. of sugar at 11 cts., 
48 lb. of flour at 4^ cts., and 36 lb. of Rio coffee at 27 
cts. ; Feb. 15th, 17 lb. of butter at 28 cts., 15 lb. of lard 
at 7^ cts., 36 lb. of ham at 14 cts., 8 lb. of cheese at 
12^ cts., and 25 lb. of tea at 95 cts. Make out and 
receipt this bill as clerk of Mr. Wheeler., 

6. Luther Day bought of William Taylor, Lafayette, 
Ind., Sept. 10th, 1882, 7 tons of hard coal at $6.45 per 
ton, and 6 tons of soft coal at $3.75; Oct. 5th, 5 cords 
of wood at $5.25 ; Oct. 7th, 13 tons hard coal at $6.96 
per ton, 20 tons of soft coal at $4.10 per ton, and 16 
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bushels of charcoal at 24 cts. Mr. Day paid Oct. 9th, 
$50, Dec. Ist, $75, Dec. 10th, »50, Dec. 15th, $25, and 
the balance by due-biU Dec. 31st. Make out and receipt 
this bill, using Bill 2 as a model. 

Note. — The pupils should be required to make out original 
bills until they are able to complete any business transaction 
involving a receipted bill. 

DEFINITIONS. 

Art. 135. An Account is a record of business trans- 
actions between two parties, with statements of debts 
and credits. 

The party owing the debts specified, is called the Debtor , and 
the party to whom they are due, is called the Creditor. 

Art. 136. A Bill is a written statement of an account. 
It is drawn by the creditor against the debtor, and gives 
the time and place of the transa<;tion, and the names 
of the parties. 

When the debtor has made payments on the account, or has 
charges against the creditor, such payments or charges are called 
Credits. They are entered as in Bill 2, p.* 110. 

Art. 137. A bill is receipted by writing the words 
^^Received PaymenV^ at the bottom, and affixing the 
creditor's name. This may be done by the creditor, or 
by a clerk, agent, or any other authorized person. 

If the debtor is not able to pay a bill when presented, it may 
be accepted by writing the word ^^ Accepted" across its face, with 
date and signature. AV^hen a bill is paid by a promissory note 
or due-bill, the fact may be added to the words ^^JReceived Pay- 
ment" as in Bill 2. 

Art. 138. A Bill of Goods is a written statement 
of goods sold, with the amount and price of each arti- 
cle, and the entire cost. It is also called an Invoice. 



DENOMmATE inJMBEES. 



MEASURES OF WEIGHT. 



AVOIRDUPOIS WBIORT. 



Art. 139. Avoirdupois Weight is used in weighing 
all articles except gold, silver, and the precious stones. 

The denominations are ounces (oz.), pounds (lb.), Atm- 
dredr^eights (cwt.), and Urns (T.). 



TABLE. 


200 lb. pork — 1 


. barrel. 


16 OZ. = 1 lb, 
100 lb, — 1 cwl. 
20 cwt. — IT. 


100 lb. fish = ) 

100 lb. of grain ] 

114 lb. lead or iron — . 

56 lb. com or rye = '. 


L quvfdal, 
L cenJUd. 
L fiane. 
L bushel. 


also: 


60 W. wheat 


1 " 


196 lb. flour = 1 barrel. 


60 lb. potatoes = 


1 " 


200 lb. beef = I " 


32 U). oats — 


1 " 



Notes. — 1. The standard avoirdupois pound contains 7000 troy 
grains. 

2. At the United States custom houses, and in weighing coal 
and iron at the mines, the ton used contains 2240 pounds. It 
is called the long or gross ton. 

3. The dram (^^ of an ounce) is seldom used. 

4. The legal weight of a bushel of grain or potatoes varies 
slightly in several States from the weight given above. 

5. The legal weight of a bushel of coal varies in different 
States, the weight being from 70 to 80 pounds. Coal is usually 
sold by the ton. 

ORAL EXERCISES. 

1. How many ounces in 2 pounds? 4 lb. ? 26^ lb.? 

2. How many pounds in 32 ounces ? 48 oz. ? 96 oz. ? 

3. How many pounds in 2 cwt. ? 3J cwt. ? 4f cwt. ? 

4. How many cwt. in 2^ tons? 3J tons? 5J tons? 

6. How many pounds in 5 bushels of wheat ? lOJ bu. ? 
6. How many bushels of wheat in 240 lbs. ? 360 lbs. ? 
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7. How many pounds of corn in 5 centals? 6J cen- 
tals? 7 centals? 8 J centals? 

8. How many bushels of oats in 96 pounds ? 160 lb. ? 



TROT WBIGHT. 

Art. 140. Troy Weight is used in weighing gold, 
silver, and the precious stones. 

The denominations are grains (gr.), pennyweights (pwt.), 
ounces (oz.), and pounds (lb.). 

TABLE. 

24 grr. = 1 pwt, 
20 pwt, = 1 oz, 
12 02. = 1 lb. 

Notes. — 1. In weighing diamonds, the unit commonly used is 
the carat, which is 3^ troy grains (nearly). . 

2. In determining the fineness of gold, it is considered as com- 
posed of twenty-four parts, called carats, and the number of 
carats specified is the number of twenty-fourths of pure gold 
which it contains. 4 sixteen-carat chain contains if of pure gold 
and -^^ of alloy. 

9. How many ounces of gold in 3 lb. ? 4^ lb. ? i lb. ? 

10. How many pounds of silver in 48 oz. ? 72 oz. ? 

11. How many pounds troy in 32 oz. ? 80 oz:? 

1 2. How many pennyweights in 5 oz. ? 3 J oz. ? 4f oz. ? 

13. How many ounces in 40 pwt. ? 60 pwt. ? 90 pwt. ? 

14. How many grains in 3 pwt. ? 2^ pwt. ? 3 J pwt. ? 



APOTHECARIES' WEIQHT. 

Art. 141. Apothecaries' Weight is used by physi- 
cians in prescribing, and by apothecaries in mixing and 
compounding, medicines. 

The denominations are grains (gr.), scruples (9), 
drams C^), ounces (§), and pounds (lb.). 

N. c. A.— 10. 
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TABLE. 



20 yr. = 1 9 

33 = 13 

83 = 13 
12 3 = 1 Ih, 



apothecaries' fluid measure. 

60 minims (ni) = 1 dram, /3. 
8/3=1 ounce, f^. 
16 /3 = 1 pint, O. 



Note. — Medicines are bought and sold in quantities by av- 
oirdupois insight 

1 6. How many drams in 3 S of quinine ? 2^ J ? 4J 3 ? 

16. How many scruples in 4 drams? 7J 3? 8f 3? 

17. How many grains in 2 scruples? 6 9? 6^ 9? 

18. How many fluid ounces in 2 0.? 4 0.? 5 0.? 

19. How many fluid drams in 3/S? ^f^1 



MEASURES OF CAPACITY. 



DBY MBA8X7RE, 

Art. 142. Dry Measure 
is used in measuring grain, 
fruit, most vegetables, coal, 
and many other dry arti- 
cles. 

The denominations are 
pints -(pt.), quarts fqt.), 
pecks (pk.), and bushels 
(bu.). 

TABLE. 

2 pt. = \ qt. 
8 qt. = 1 pk. 
4 pk. ^= 1 bu. 

Notes. — 1 . The standard bush- 
el is 18 J inches in diameter 
and 8 inches deep. It contains 
2150| cubic incihes, or nearly 
IJ cubic feet. 

2. Grain, potatoes, coal, etc., 
are also sold by weight. See 
Art. 139. 



LIQUID MBASURB. 

Art. 143, Liquid Meaa- 

ure is used in measuring 
liquids. 

The denominations are 
gills (gi.)j ^^wte (pt.), quarts 
(qt.), and gallons (gal.). 

table. 

4 gn*. e= 1 pt 
2 pt. = 1 qt. 
4 qt. = 1 gal. 

Notes.— 1 . The standard liquid 
gallon contains 231 cubic iflches. 
In measuring cisterns, etc., 7 J 
gallons are allowed to the cubic 
foot. 

2. The size of casks for liquids 
is variable. Barrels contain from 
30 to 40 gallons, or more. The 
size of vats, cisterns, etc., is 
usually estimated in barrels of 
31^ gallons. 
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ORAL EXERCISES. 



1. How many pints in 2 quarts ? 6 qt. ? 12 qt. ? 

2. How many quarts in 3 pecks ? 5 pk. ? 10 pk. ? 

3. How many pecks in 16 quarts ? 30 qt. ? 44 qt. ? 

4. How many quarts in 8 pt.? 13 pt.? 21 pt.? 25 pt.? 
6, How many pecks in 3 bu. ? 6 J bu. ? 10| bu. ? 

6. How many bushels in 36 pk ? 41 pk. ? 46 pk. ? 

7. How many gills in 5 pints ? 8 pt. ? 10 J pt. ? 

8. How many quarts in 4 gallons ? 7^ gal. ? 12f gal. ? 

9. How many gallons in 24 quarts ? 30 qt. ? 43 qt. ? 
10. How many pints in 16 quarts? 20 qt. ? 25^ qt. ? 
IL How many pecks in 16 pints? 32 pt. ? 48 pt. ? 
1 2. How many bushels in 32 quarts ? 64 qt. ? 80 qt. ? 



MEASURES OF EXTENSION. 

liONG MEASURE. 

Art. 144. Long Measure is used in measuring lines 
or distances. It is also called Linear Measure. 

The denominations are inches (in.), feet (ft.), yards 
(yd.), rods (rd.), and miles (mi.). 





TABLE. 




12 in. — 1 ft. 




4 in. — 1 hand. 


3/5. 1 yd. 






S ft. — 1 pace. 


6J yd. or) . , 

i6iA j-i'-^- 




- 


6fL — l fathom. 






S mi. - 1 league. 


320 rd. — 1 mi. 






60 geog. mi. — 1 degree. 









09 J si. mi, — 1 degree. 



Notes. — 1, The standard unit of length is the yard. The stand- 
ard yard of th6 United States is a metal bar kept at AVashington. 

2. The mile is commonly divided into halves, fourths, eighths, 
etc. The furlong (J of a mile) is seldom used. 

3. In measuring cloth, ribbons, etc., the width is not considered, 
and the yard is divided into halves, fourths, eighths, and sixteenths. 
In the TJnited States custom house? the yard is di\ided into tenths 
and hundredths. 
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ORAL EXERCISES. 

L How many inches in 2 feet ? .5 ft.? 8 ft. ? 

2. How many feet in 36 inches ? 60 in. ? 84 in. ? 

a How many feet in 3 yards ? 5§ yd. ? lOJ yd. ? 

4. How many yards in 2 rods ? 4 rd. ? 5 rd. ? 

& How many rods in 11 yards? 22 yd.? 27^ yd.? 

8. How many feet in 2 rods ? 4 rd. ? 10 rd. ? 

7. How many rods in 2 miles ? 6 mi. ? 10 mi. ? 

8. How many feet in 9 yards ? 12J yd. ? 161 yd. ? 

9. How many rods in J of a mile ? i mi. ? ^ mi. ? 
10. How many feet in 6 fathoms? 8 fathoms? 9J 

fathoms? 11 fathoms? 12| fathoms? 



8QUABB MBAST7RB. 

Straight Art. 145. A Line is 

Crooked length. 




Carved 



The word line commonly 
denotes a straight line. 




Art. 146. An Angle is the divergence of two lines 
from a common point. 

Thus the divergence of the lines BA 
and BC is the angle ABC, the point 
B being its vertex. 

Art. 147. When a line so meets another line as to 
make the two adjacent angles equal, each angle is 
a Right Angle, and each line is perpendicular to the 
other. 

A 

Thus the two equal adjacent angles 

ABC and ABD are right angles, and 

the line AB is perpendicular to the 
^ line CD. 



B 
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Art. 148. An Obtuse angle is greater than a right 
.^ngle, and an Acute angle is less than a right angle. 

Thus the angle ABD is an obtuse a 
^*.ngle, and the angle ABC is an acute ^y 
^*.ngle. The line AB is an oblique line. c ^g d 

Art. 149. A Surftwe is that which hae length and 
"^iridth, but not depth or thickness. 

A flat Burface, as the surface of still water, is called a plane 
-^^urfaee, or, more briefly, a plane. 

Note.— To detennine whether tlie surface of any object, as a 
~4able, is a plane, take a ruler with a straight edge and apply it 
~4o the surmce in many different directions. If the edge rests 
^Wnifonnly upon the surface, it is a plane. 

Art. 150. A Beotoi^le is a 

"plane surface bounded by four 

straight . lines and having four 

right angles. 

Art. 151. A Square is a rectangle with its four 
sides equal, 

A Square Inch is a square i javh. 

each side of which is an inch 
in length. 

The figure at the right representB 
a square inch of real size. 

A igwire foot, tquare yard, square rod, 
etc., are squares whose sides are re- 
spectively 1 foot, 1 yard, 1 rod, etc., 
in length. 

Art. 152. The Area of a surface is the number of 
times it contains another surface taken as a unit of 
measure. 

The unit of surface measure is a square ; as, a srpiare inrh, a 
tqaare fool, etc. 
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Art. 153. Square Measure is used in measuring 
the areas of surfaces. It is also called Superficial 
Measure, 

The denominations are square inches (sq. in.), square 
feet (sq. ft.), square yards (sq. yd.), square rods (sq. rd.), 
acres (A.), and square miles (sq. mi.). 



TABLE. 

144 9q, in, - 

9 9q,fi, " 

30t 8^. yd, = 

160 9q. rd, = 

640 ^. = 



1 sq.ft. 
1 sq. yd. 
1 sq. rd. 
1. acre. 
1 sq. mi. 



Notes. — 1. A square rod is also called a perch (P.) ; and 100 
square feet is called a square j used in measuring flooring and 
roofing. 

2. For surveyors' measure and the United States Government 
surveys of townships, see Mensuration, Arts. 196, 197. 




ORAL EXERCISES. 

1. How many square feet in a 
piece of zinc 3 feet long and 1 
foot wide ? 

2. How many square feet in a 
piece of zinc 3 feet long and 3 
feet wide? 

8. How many square feet in a 
square yard? 

4. How many square feet in 2 
sq. yd. ? 4 sq. yd. ? 8 sq. yd. ? 

6. How many square yards in 9 
sq. ft. ? 18 sq. ft, ? 27 sq. ft. ? 

6. How many square inches in a piece of paper 12 
inches long and 1 inch wide? 

7. How many square inches in a piece of paper 12 
inches long and 12 inches wide? 

8. How many square inches in a square foot? 
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8, How many square inchea in 2 sq, ft. ? 5 sq. ft. ? 

10. How many sq. ft. in 288 sq. in. ? 1440 aq. in. ? 

1 L How many square rods in a piece of land 16 rods 
long and 1 rod wide? 16 rd. long and 10 rd. wide? 
How many acres? 

18. How many square rods in ^ of an aere? f of an 
acre ? 3 of ^^^ ^^e ? | of an acre ? 

13. How many acres in a sq. mile? ^ sq. mile? 
J sq. mile? J sq. mile? f sq. mile? 

OnBIO HBASOBS. 

Art. 164. A Solid body has length, width, and 
^epth or thickness. It is also called a Volume or Body. 

A line lias only length ; a surface has length and width ; and 
« solid has length, width, nnd depth. 

Art. 155. A Cube is a body 
bounded by six equal squares. 
All its edges are equal. 

Art. 156. A Cubic Inch is a 
cube whose edges are each one 
inch in length. 

A cubic font,' mine yard, etc, are 
cubes whose edges are respectively 1 foot, 1 yard, etc. 

Art. 157. Cubic Ueaure is used in measuring the 
contents of solids. It is also called Solid Measure. 

The denominations are cubic inches (cu. in.), tvidc feet 
(cu. ft.), cvMc yards (cu. yd.), and confo (cd.). 



■u. tn. — I cu. ^ 
ai. ft. = 1 cu. yd. 
cu.ft. = I cord. 
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ORAL ExencisES. 



1. How many cubic feet in a 
block of wood 3 ft. long, I ft. 
wide, and 1 ft. high? 

this and the following 



2. How many cubic feet in a 
block 3 ft. long, 3 ft. wide, and 1 
ft. high? 

3. How many cubic feet in a 
block 3 ft. long, 3 ft. wide, and 
3 ft. high? 

4. How many cubic feet in a 
cubic yard? In 2 cu. yd.? 5 cu. 
yd. ? 8 cu. yd. ? 10 cu. yd. ? 

6. How many cubic yards in 27 
cu. ft. ? 36 cu. ft. ? 81 cu. ft. 7 
64 cu. ft.? 

6. How many cubic feet in a 
block of granite 6 ft. long, 3 ft. wide, and 1 ft. high? 

7. How many cubic feet in a block of granite 6 ft. 
long, 3 ft. wide, and 3 ft. high? 

8. How many cubic inches in a solid 12 in. long, 1 
in. wide, and 1 in. high? 

9. How many cubic inches in a solid 12 in. long, 12 
in. wide, and 1 in, high? 12 in. long, 12 in. wide, 
and 12 in. high? 

10. How many cubic inches in a cubic foot? In 2 
cu. ft. ? 10 cu. ft. ? 

IL How many cubic feet in J of a cubic yard? In 
feu. yd.? 2J cu. yd.? S^cu. yd.? 

18. How many cubic feet in J of a cord of wood? 




In i cord ? 3 cord ? # cord ? 



CIRCULAR MEASURE. 
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Art. 158. Circular Measure is used in measuring 
arcs of circles, and angles, and in estimating latitude 
a^d longitude. It is also called Avffular Measure. 

The denominations are seconds (''), minutes ('), de- 
Qr-ees (°), signs (s.), and circumferences (cir.). 



TABLE. 

ecK = 1° 

30^ = 1 «. 
12 8. or 
360*» 



1 



1 cir. 




OTES. — 1. Circular Measure is used by surveyors in survejdng 

; by navigators in determining latitude 

longitude at sea; and bv astrono- 

in measuring the motion of the heav- 

3^ bodies, and in computing difference 

"tdme. 

.|^^=^* The portion of surface represented by 

I^Jr^ annexed figure is a circle. The curved 

^^^^ which bounds the circle is its circum- 

T|^?**?7icg. Any portion of a circumference is 

^^^ arc. Every circumference may be 4i- 

■"-^^d into 360 equal parts, called degrees. 

^^ ^, One half of a circumference is a semi- 

^t^Gumference ; one fourth, a quadrant; one 

^^th, a sextant; and one twelfth, a siffn. 

^^ semi-circumference contains 180°; a 

^Madrant, 90°; a sextant, 60°; and a sign, 

4. Since every circumference contains 
^60 degrees, the length of a degree depends 

'^pon Sie size of the circle. A degree of 
the earth's surface at the equator con- 
tains 69 i statute miles, or 60 geographical 
miles — a minute of space being a geo- 
graphical or nautical mile. 

5. The size of an angle is the same, 
whether the arc included between its sides 
be a portion of a large or small circle. 
Hence, the measure of an angle is definite, 
whatever be the length of a degree of the included arc. 

N.C. A.— 11. 





Angle of 45 
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ORAL EXERCISES. 

1. How many minutes in 5 degrees? 10 degrees? 
8. How many signs in 1 quadrant? 3 quadrants? 

5. How many degrees in ^ of a quadrant? 

4. How many degrees in 2 signs? 2J signs? 

6. How many signs in ^ of a circumference ? \ cir. ? 
6. How many degrees in \ <;ir. ? \ cir. ? ^ cir. ? 



TIME MEASURE, 

Art. 159. Time Measure is used in measuring time 
or duration. 

The denominations are seconds (sec), minutes (min.), 
hours (h.), days (da.), years (yr.), and centuries (cen.). 



TABLE. 



60 9ec. 

60 min. 

24 h. 
365 da. 
365J da. 



= 1 min. 
= 1 h. 

= 1 da. 

= 1 common yr. 

= 1 solar yr. 



100 8. yr. = 1 century. 



also: 

7 da. = 1 «;eefc (w.) 

4 w. =1 lunar month {Ir. mo.) 
13 Ir. mo. 1 da. 6 /ir. = 1 Julian yr. 
12 calendar mo. = 1 citJi7 yr. 
366 da. =1 Zfop yr. 



Notes.— 1. A solar day (24 h.) is the unit of time. 

2. The length of the solar year 1880 was 365 da. 5 hr. 48 min. 47 J 
sec, which is nearly J of a day longer than the common year. On 
the supposition that 365^ days was the true solar year, Julius Csesar 
introduced a calendar in which every year exactly divisible by 4 
(every fourth year) included 366 days — called leap year. The error 
of the Julian calendar amounts to 3.1142 days in four centuries. 
To correct this error Pope Gregory XIII., in 1582, modified the 
Julian calendar by making three of the centennial years in every 
four centuries common years and one a leap year. Hence every 
year that is divisible by 4 and is not a centennial year, is a leap 
year, and every centennial year that is divisible by 400 is a leap year. 
The year l^KK) will be a common year, and the year 2000 a leap year. 

3. The months of April, June, September, and November con- 
tain 30 days each ; the month of February, in common years, 
contains 28 days ; and in leap years, 29 days ; each of the other 
calendar months contains 31 days. In most business transactions 
30 days are considered a month. 
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ORAL EXERCISES. 

1. How many hours in 2 days? 3 days? 10 days? 

2. How many days in 48 hours ? 96 hr. ? 240 hr. ? 

3. How many days in 5 weeks? 7 w. ? lOf w. ? 

4. How many weeks in 21 days? 56 da.? 65 da.? 
6. How many months in 3 years? 5J^ yr. ? lOJ yr. ? 

6. How many years in a quarter of a century? ^ 
of a century ? f of a century ? 

7. How many days in February in 1882? 1884? 
1900? 2000? 



MISCELLANEOUS TABLES. 



NUMBERS. 



12 things ^=1 dozen. 
12 doz. =1 gr<m. 
12 gross = 1 great gross. 
20 iMng8 = l score. 



PAPER. 



24 sheets =1 quire. 

20 quires =1 ream. 

2 reams =1 bundle. 

6 bundles = 1 bale. 



BOOKS. 



A sheet folded in 2 leaves is called a folio. 

" u 4 " (I quarto, or 4to. 

" " 8 " an octavOj or 8vo. 

" " 12 " a duodecimo, or 12mo. 

" " 16 " a 16mo. 

" " 24 " a 24mo. 

Note. — In estimating the size of the leaves, as above, the 
double medium sheet (23 by 26 inches) is taken as a standard. 

EQUIVALENTS. 

1 T. = 20 cwt. = 2000 Ih. — 32000 oz. 

1 bu. = 4 pk. = 32 qt. = 64 pt. 

1 mi. = 320 rd. ■= 1760 yd. = 5280 ft. = 63360 in. 

1 A. = 160 sq. rd. = 4840 sq. yd. — 43560 sq. ft. 

1 CM. yd. — 27 cu. ft. — 46656 cm. in. 

1 da. -r 24 h. - 1440 min. = 8640 sec. 
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REDUCTION OF DENOMINATE NUMBERS. 

ORAL PROBLEMS. 

1. How many mills in 9 cents? In 12^ cts. ? 
8. How many cents in 7 dimes? 25 dimes? 

3. How many dollars in 50 dimes? 120 dimes? 

4. How many dollars in 800 cents? 2400 cts.? 
6. How many ounces in 5 lb. avoir.? 10^ lb.? 

6. How many pounds in 64 oz. avoir.? 19.2 oz. ? 

7. How many grains in 5 pwt. ? 10^ pwt. ? 2.5 pwt. ? 

8. How many pwt. in 7 oz. ? 6.5 oz. ? 12f oz. ? 

9. How many ounces of gold in 7 lb. ? 12f lb. ? 
10. How many pounds of gold in 48 oz. ? 14.4 oz. ? 
IL How many scruples in 12 3? SJ 3? 14.5 3? 

12. How many drams in 15 3? 12| 2? 11.5 2? 

13. How many ounces in 9 lb.? 5.5 lb.? 10.5 lb.? 

14. How many inches in 8^ ft. ? 12| ft. ? 33^ ft. ? 
16. How many yards in 12 rd.? 1.6 rd.? 3.2 rd.? 

16. How many rods in 11 yd.? 33 yd.? 6.6 yd.? 

17. How many feet in 36 inches? 4.8 in.? 46.8 in.? 

18. How many sq. ft. in 3J sq. yd.? lOf sq. yd.? 

19. How many sq. in. in 12.6 sq. ft.? 49.5 sq. ft.? 

20. How many quarts in 7 pk. ? 12^ pk. ? 30^ pk. ? 

21. How many gallons in 35 qt.? 14.8 qt.? 2.56 qt.? 

WRITTEN PROBLEMS. 

22. Reduce 7 bu. 3 pk. 5 qt. to quarts. 

PROCESS 

* In 7 bu. there are 7 times 4 pk., 

7 bu. 3 pk. 5 qt. ^^ich is 28 pk., and 28 pk. and 3 pk. 

_4 are 31 pk. ; in 31 pk. there are 31 

31 p]j times 8 qt, which is 248 qt., and 248 

3 qt and 5 qt. are 253 qt Hence, 7 bu. 

l^qt Am. 3pk.5qt. = 253qt. 
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23. Reduce 253 quarts to higher denominations. 

PROCESS. In 253 qt there are as many pk. as 

8)253 qt. ^ ^' ^^^ contained times in 253 qt., 

which is 31 times, with 5 qt. remainder ; 
4) 31 pk. 5 qt. in 31 pj^ ^^^^ are*as many bu. as 4 

7 bu. 3 pk. pk. are contained times in 31 pk., 

7 K Q L- f; * J which is 7 times, with 3 pk. remainder. 

7 bu.dpfc.d qt. ^»w. jj^j^^g 253 qt. = 7 bu. 3 pk. 6 qt. 

24. Reduce 12 bu. 5 qt. to pints; 778 pt. to bushels. 
26. Reduce 5124 quarts to bushels. 

26. Reduce 23 bu. 3 pk. 5 qt. to pints. 

27. Reduce 2288 pints to bushels. 

28. Reduce 13 mi. 200 rd. 3 yd. to yards. 

29. Reduce 11 A. 142 sq. rd. to square rods. 

30. Reduce 324 gi. to gallons; 380 pt. to gallons. 
3L Reduce 10280 ft. to mUes; 11880 ft. to miles. 

32. Reduce 12840 yards to miles. 

33. Reduce 13 mi. 220 rd. to inches. 

34. Reduce 113420 inches to miles. 

35. Reduce 12460" to degrees; 450' to degrees. 

36. Reduce 30684 sec. to higher denominations. 

37. How many sq. rods in 95 A. ? 320| A. ? 

3a How many cwt. in 4080 oz. avoir.? 372051 oz.? 

39. Reduce 3450 cu. feet to cubic yards. 

40. Reduce 16 common years to hours. 

41. Reduce 45040 hours to common years. 

42. How many seconds in the year 1880? 1882? 

43. Reduce 4 com. yr. 45 da. to minutes. 

44. Reduce 3.7 bu. to pints; 1184 pt. to bushels. 

45. Reduce 4.5 rods to feet; 15.85 ft. to rods. 

46. Reduce 3.65 lb. troy to ounces ; 21.6 oz. to pounds. 

47. Reduce 15° 40' 36" to seconds ; 588487" to degrees. 

48. Reduce 12.3 miles to feet ; 21.648 ft. to miles. 

49. Reduce Z^\ days to weeks. 

60. How many acres in 12f sq. miles? 

51. How many sq. rods in | of an acre? b\ A.? 
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Art. 160. 1. To reduce a denominate number from 
a higher to a lower denomination: 

Bule. — 1. MuUiply the number of the highest denominor 
tion hy the nnnibcr of units of the next lower which equals a 
unit of the hUjher^ and to the product .add the number of 
the lower denomination^ if any. 

2. Proceed in like manner with this and each successive 
result thus obtained, until the number is reduced to the re- 
quired denomiiuUion, 

Note. — The sucrcessive denominations of the compound num- 
ber should be written in their proper orders, and the vacant de- 
nominations, if any, tilled with ciphers. 

2. To reduce a denominate number from a lower to 
a higher denomination : 

Bule. — 1. Divide the given denominate number by the 
number of units of its denomination which equals one unit 
of the next higher, and place the remainder, if any, at the 
right. 

2. Proceed in like manner with this and each successive 
quotient thus obtained, until the number is reduced to the 
required denomination. 

3. The last quotient, with the several remainders annexed 
in proper order, will be the answer required. 

Note.— The above rules also apply to the reduction of de- 
nominate fractions, both common and decimal, as shown below. 



REDUCTION OF DBNOMINATB FRACTIONS. 
ORAL PROBLEMS. 

1. What part of a peck is ^ of a bushel ? -^ bu. ? 

Solution. — ^^ bu. = yV o^ ^ pk. = A pk. or \ pk., and -^^ bu. 
: 3 times \ pk- — I pk. Hence, ^^ bu. = | pk. 

2. What part of a quart is ^ of a peck ? -^ pk. ? 
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3. What part of a day is ^^ of a week ? -^ w. ? 

4. What part of an hour is ^ of a day ? ^^ d. ? 
6. What part of an inch is -^j^ of a foot ? -^j^ ft. ? 

6. What decimal part of an inch ist .03 of a foot? 

Solution.— .03 ft. = .03 of 12 in., or 12 times .03 in. = .36 in. 

7. What decimal of an hour is .05 of a day ? .025 da. ? 

8. What decimal of a day is .12 of a week? .012 w. ? 

9. What decimal of a quart is .125 of a peck ? .35 pk. ? 

1 0. What part of an inch is t^ of a foot ? .08 ft. ? 

1 1. What part of a pint is ^^^ of a gallon ? .06 gal. ? 

12. What part of a foot is f of an inch? 

' Solution.— I in. = f of -^^ ft. = /^ ft. 

13. What part of a week is y\ of a day? -^^ da.? 

14. What part of an hour is ^^^^ of a minute ? ^ min. ? 
16. What part of a gallon is ^ of a pint? f pt. ? 

1 6. What part of a pound avoir, is f of an ounce ? 

17. What decimal of a foot is .48 of an inch? 

Solution.— .48 in. = .48 of ^^ ft. = TV o^ -48 ft. = .04 ft. 

18. What decimal of a week is .49 of a day? 6.3 d. ? 

19. What decimal of a bushel is .12 pk.? 3.6 pk.? 

20. What decimal of a pound troy is .144 oz.? 44.4 oz.? 

WRITTEN PROBLEMS. 

2 1. Reduce r^^nr ^^ ^ ^^y ^^ ^^^ fraction of a minute. 

PROCESS. 18000 "•"" 18000 "•—18000 I^ll"- — 2T ™^"- 

Note. — Denominate fractions are reduced to a lower denomi- 
nation by multiplying, and to a higher denomination by divid- 
ing, the same as denominate integers ; but in reduction descend- 
ing there are no units of a lower order to add, and in reduction 
ascending there are no remainders. 

22. Reduce -^^^ of a pound avoir, to the fraction of 
an ounce. . 
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23. Reduce ^ of a yard to inches. 

24 Reduce |^ of a pound troy to pennyweights. 

25. Reduce .0065 w. to the decimal of an hour. 

26. Reduce 9.6 pwt. to the decimal of a pound troy. 

27. Reduce 3.96 inches to the decimal of a rod. 

28. Reduce 30.8 rods to the decimal of a mile. 

29. Reduce .096 of a bushel to the decimal of a pint. 
80. Reduce fj of a rod to the fraction of a league. 

31. Reduce f of a .minute to the fraction of a day. 

32. Reduce 11.2 sq. rods to the decimal of an acre. 

33. Reduce 56f lb. troy to grains. 

34. Reduce -^ of a gallon to the fraction of a pint. 
36. Reduce 2.43 miles to feet. 

36. Reduce 1.408 ft. to the decimal of a mile. 

37. Reduce 143.35 sq. in. to the decimal of a sq. rd. 



DBNOMINATB FRAOTIOMS RBDUCBD TO LOWBR INTBOBR8. 

ORAL PROBLEMS. 

L How many months in f of a year? i yr. ? f yr. ? 

2. How many hours in f of a day ? ^ day ? 

3. How many minutes in ^ of an hour ? f^ hr. ? 

4. How many yards in ^ of a rod ? | rd. ? -^ rd. ? 

5. How many quarts in .75 of a peck? 1.25 pk. ? 

6. How many months in .25 of a year ? .33^ yr. ? 

7. How many days in .35 of a week ? 4.5 w. ? 7.3 w. ? 

8. How many pecks and quarts in .8 of a bushel ? 

Solution.— .8 bu. = .8 of 4 pk. = 3.2 pk., and .2 pk. = .2 of 8 
qt. = 1.6 qt. Hence .8 bu. = 3 pk. 1.6 qt. 

9. How many pecks and quarts in .55 of a bushel ? 

10. How many feet and inches in .75 of a yard? 

1 1. How many quarts and pints in f. of a gallon ? 

12. How many days and hours in ^ of a week? 
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WRITTEN PROBLEMS. 

13. Reduce ^ of a day and .415 of an hour each to 
integers of lower denominations. 

(1) PBOCESSES. (2) 

.415 h. 

A da. = -^^f^ h. = lOJ h. ^ 

ih «o . oo^^n 24.900 min. 

^ n. = — 2" min. = 6k) mm. qq 



^ da. = 10 h. 30 min. 54.000 sec. 

.415 h. = 24 min. 54 sec. 

Reduce to integers of lower denominations : 

14. ^ of a mile. 20. .85 of a lb. avoir. 

15. ^Aj^ of a week. 21. .325 of a ton. 

16. 3^ of a lb. troy. 22. .08^ of a yard. 

17. \-} of a rod. 23. .9375 of a gallon. 

18. 1^ of an acre. 24. .5625 of a cwt. 

19. i of a bushel. 25. .0135 of a day. 

Art. 161. To reduce a denominate fraction to inte- 
gers of lower denominations : 

Bule. — 1. Multiply the fraction by the number of units 
of the next lower denominaiion which equals a unit of its 
denomination, 

2. Proceed in like manner with the fractional part of the 
product and of each succeeding product^ until the lowest de- 
nomination is reached. 

3. The integral parts of the several products^ written in 
proper order, will be the lower integers sought. 

Note. — When the last product contains a fraction, it should be 
united with the integer of the lowest denomination, fonning a 
mixed number. 
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DBNOMINATB XNTBOBRS RBDUOBD TO FRACTIONS OF HIOHBB 

DBNOMINATIOKB. 

L What part of a dollar is 25 cents ? 50 cts. ? 

2. What part of a foot is 8 inches ? 10 in. ? 

3. What part of a day is 9 hours ? 15 h. ? 

4. What part of a yard is 2 ft. 6 in. ? 

Solution.— I yd. = 36 in., and 2 ft. 6 in. = 30 in. ; 1 in. = -^i 
of a yd., and 30 in. = J J yd. = % yd., or .8J yd. 

6. What part of a gallon is 3 qt. 1 pt. ? 

6. What part of a bushel is 2 pk. 5 qt. ? 

7. What part of a rod is 3 yd. 2 ft. ? 

8. What part of 3 pecks is 2 pk. 4 qt. ? 

9. What part of 5 yards is 2 yd. 2 ft. ? 

SuGGESTiox. — Each of the above answers may be expressed 
either as a common fraction or as a decimal. 



WRITTEN PROBLEMS. 

10. Reduce 15 w. 5 da. to the fraction of a common 
year. 

PROCESS. 

15 w. 5 da. = 110 da. 
1104-365 = iH-=H- H yr., Am, 

1 1. Reduce 1 yd. 2 ft. 6 in. to the fraction of a rod. 

12. Reduce 1 pk. 2 qt. 1^ pt. to the fraction of a bushel. 

13. Reduce 9 h. 36 min. to the decimal of a year. 

14. Reduce 2 pk. 3 qt. 1.2 pt. to the decimal of a bushel. 

15. Reduce 8 oz. 8 pwt. to the decimal of a pound. 

16. Reduce 18 rd. 1 yd. to the decimal of a mile. 

17. What part of 1 bu. 3 pk. is 5 pk. 6 qt.? 

1 8. What part of 3 w. 4 da is 3 da. 8 h. ? 

19. What part of 12 A. 80 P. is 1 A. 90 P.? 

20. What part of 3 barrels of flour is 110 lb. 4 oz. ? 

21. What part of 2 rods is 3 yd. 2 ft.? 
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Art. 162. To reduce a denominate number, simple 
or compound, to the fraction of a higher denomination : 

Bule. — Reduce the number which is a part and the num- 
ber which is a whole to the saTne denomination, and write 
the former result as a numeraior and the latter as a de- 
nominaior of a fraction. 

Notes. — 1. The answer may be expressed decimally by changing 
the common fraction to a decimal. 

2. When the whole is a unit and the part a compound num- 
ber, the process may be somewhat shortened by reducing the number 
of the lowest denomination to a fraction of the next higher, prefixing the 
higher number, if any, and then reducing this result to a fraction of the 
next higfier denomination, and so on, until the required fraction is 
reached. Thus, in the 14th problem above, the 1.2 pt. = .6 qt. ; 
and 3.6 qt = .45 pk. ; and 2.45 pk. = .6125 bu. 



DBFmrriOMS. 

Art. 163. A Denominate Number is a number com- 
posed of concrete units of one or several denominations. 

It may be an integer, a mixed number, or a fraction. 

Art. 164. Denominate numbers are either Simple or 
Compound, 

A Simple Denominate Number is composed of units 
of the same denomination ; as, 7 quarts. 

A Compound Denominate Number is composed of 
units of several denominations; as, 5 bu. 3 pk. 7 qt. 
It is also called a Compound Number, 

Every compound number is necessarily denominate, but all 
denominate numbers are not compound. 

Art. 165. Denominate numbers express Currency^ 
Weights^ and Measures, 

A standard unit of currency, or weight, or extension, or capac- 
ity, or time, is properly a measure, but the term is usually limited 
to the standard units of extension, capacity, and duration. 
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Art. 166. The following diagram represents the three 
general classes of denominate numbers, their subdivis- 
ions, and the tables included under each : 



I. CURRKKCY, 



XL Weights, 



III. Measures, 



1. Coin, 

2. Paper Money. 

1. Avoirdupois Weight. 

2. Troy Weight. 

3. Apothecaries Weight. 

1. Lines 



1. United States Money. 



1. Of extension. 



and arcs. 



1. Long Measure. 

2. Circular Measure 



2. Surfaces : Square Measure. 

3. Volume: Cubic Measure. 



2. Of capacity. 



1. Dry Measure, 

2. Liquid Measure. 

3. Of duration : Time Measure. 



Art. 167. The Beduction of a denominate number 
is the process of changing it from one denomination 
to another without altering its value. 

The process of changing a denominate number from a higher 
to a lower denomination is Beduction DeBoending; and the pro- 
cess of changing a denominate number from .a lower to a higher 
denomination is Beduction Ascending. 



PRACTICAL REVIEW PROBLEMS. 

L Reduce 5 bu., f bu., and 5 bu. each to quarts. 

2. Reduce 13 pk., | pk., and .24 pk. each to bushels. 

3. Reduce 3 gal., f gaL, and .25 gal. each to pints. 

4. Reduce 15 pt., f pt., and .24 pt. each to gallons. 
6. Reduce .25 ft. to inches; 4.8 in. to feet. 

6. Reduce fV yd. to inches; ff in. to yards. 

7. What part of a dime is | of a cent? 3.5 cts. ? 

8. What part of a gallon is |^ of a pint? .64 pt. ? 

9. How many half-pint bottles can be filled with 2^ 
gallons of sweet-oil? 
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10. A boy bought f of a bushel of chestnuts for S2, 
and sold them at 10 cents a quart: Tiow much did he 
gain? 

11. If a workman can do a job of work in 120 
hours, how many days will it take him if he work 8 
hours a day? If he work 10 hours a day? 

12. How much will f of a cwt. of sugar cost, at 16f 
cents a pound? At 12^ cts. ? 

13. If a man spend J of each day in sleep, how 
many days will he sleep in the last three months of 
the year? How many hours? 



WRITTEN PROBLEMS. 

14. Reduce 5 rd. 11 ft. 5 in. to inches; 138 ft. to 
rods. 

16. How many pennyweights of gold in 1 lb. 6J oz. ? 

16. Reduce 13° 45" to seconds; 255' to degrees. 

17. Reduce 252 cu. ft. to cubic yards; 33^ cu. yd. to 
cubic feet. 

18. Reduce ^ of a day to minutes. 

19. Reduce ^ of a week to hours. 

20. Reduce ^ of an hour to the fraction of a day. 

21. Reduce .012 of a mile to yards. 

22. Reduce f of a yard to the decimal of a mile. 

23. What part of a rod is 3 ft. 4 in. ? 

24. What part of 3^ acres is 32 sq. rods? 

25. What part of a week is 8 h. 24 min. ? 

26. It requires 240 steps, each 1\ inches high, to 
reach the top of a tower: what is the height of the 
tower in feet? 

27. How many rings, each weighing 4 pwt. 15 gr., 
can be made from a bar of gold weighing 1 lb. 10 oz. ? 

Suggestion. — Reduce both divisor and dividend to the same 
denomination. 



134 WHITE'S NEW COMPLETE ARITHMETIC. 

88. How many kegs, each containing 5 gal. 1 qt., can 
be filled from a cask holding 63 gal.? 

29. How many rotations will a wheel 12 ft. 6 in. in 
circumference make in rolling f of a mile. 

80. How many barrels, each holding 2 bu. 3 pk., will 
be required to pack 132 bushels of apples? 

31. How many axes, each weighing 3 lb. 3 oz., can 
be made from a ton of iron? 

32. A farmer sold 4 loads of wheat, weighing re- 
spectively 2465 lb., 2536 lb., 2594 lb., and 2286 lb., at 
94 cts. a bushel: how much did he receive for the 
wheat ? 

33. If the weight of a cubic foot of water is 1000 
ounces, what is the weight of a cubic yard of water? 
What decimal part of a ton? 

34. How many doses, of 18 gr. each, in 5 3 2 9 of 
tartar emetic? 

36. How many pills, of 5 gr. each, can be made from 
122329 of calomel? 

36. How many ounces of calomel will make 480 
pills, each weighing 6 grains? 

37. A lady bought a pearl necklace, weighing 8 oz. 15 
pwt., at 75 cents a grain: what did it cost? 

38. What will be the cost of a gold chain, weighing 
3^ oz., at 75 cents a pwt. ? 

39. How many ounces of gold in a gold chain 16 
carats fine, weighing 3^ ounces? 

40. A grocer bought 5 barrels of cranberries, each 
containing 2 bu. 3 pk. 4 qt., at $8.75 a barrel, and 
sold 3 barrels of the berries at 12 cts. a quart, and 2 
barrels at 10 cts. a quart: how much did he gain? 

41. A grocer bought 4 cheeses, weighing respectively 
15 J lb., 16| lb., 17f lb., and 14^^ lb., at 8J- cts. a pound ; 
he sold the first cheese at 12 cts. a pound, the second 
at 11 cts., the third at 10 cts., and the fourth at 9 cts.: 
how much did he gain? 
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COMPOUND NUMBERS. 

ADDITION AND SUBTRACTION OF COMPOUND NUMBBRS. 

WRITTEN PROBLEMS. 

1. Add 13 w. 6 da. 13 h. 48 min. ; 8 w. 13 h. 51 min. 
37 sec. ; 12 w. 5 da. 22 h. 16 min. 44 sec. ; 1 w. 10 h. 
15 min.; and 1 da. 10 h. 26 sec. 

Since only like numbers can 
be added, write tlie numbers 
of the same denomination in 
the same column. Beginning 
at the right hand, add the 
numbers of the successive de- 
nominations and divide the 
sum in each case by the num- 
ber of units of that denomi- 
nation which equals a unit 
of the next higher denomination; write the remainder under 
the numbers added, and add the quotient with the numbers of 
the next higher denomination. 

Noi'E. — In the addition of both simple and compound num- 
bers, the sum of the nuvihen of each denomination is divided by the 
number of units of that denomination which equals one of the next 
higher denominaJion. In simple addition this divisor is 10 ; in 
compound addition it is a varying number, since the several de- 
nominations are expressed on a varying scale. 

2. Add 16 mi. 307 rd. 3 yd. 2 ft. 8^ in. ; 13 mi. 160 
rd. 5 yd. ,1 ft. 7f in.; 27 mi. 35 rd. 4 yd. 5J in.; and 
264 rd. 3 yd. 2 ft. 

3. Add 24 lb. 10 oz. 17 pwt. 22 gr.; 16 lb. 19 pwt.; 

10 oz. 15 pwt. 21 gr. ; 45 lb. 9 oz. 18 gr. ; and 13 lb. 

11 oz. 18 pwt. 23 gr. 

4. Add 15 bu. 3 pk. 7 qt. ; 27 bu. 5 qt. ; 1 pt. ; 8 bu. 
2 pk. 1 pt. ; 47 bu. 3 pk. ; 12 bu. 2 pk. 1 qt. 1 pt. ; 
and 19 bu. 1 pk. 3 qt. 

5. Add 16° 32' 43"; 28° 47' 53"; 25° 53"; 4 s. 48' 48"; 
11 s. 16° 36' 59"; and 5 s. 18° T 8". 
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6. From 104° 11' 20" take 83° 43' 36". 

PROCESS. Write the subtrahend under the minu- 

Q end, placing numbers of the same de- 

1U4 11 l\j nomination in the same column. Be- 

83° 43 36 ginning at the right hand, subtract each 

20° 27' 44" Ans. successive term of the subtrahend from 

the corresponding term of the minuend, 
and write the diflference beneath. Since 36^^ is greater than 
20^^ add 6(r^ to W\ and from the sum, 8(K^, take 36^^ To bal- 
ance the 6(K'' added to the minuend add V to the next ticrm 
of the subtrahend (or take 1^ from the next term of the minu- 
end). Proceed in like manner in subtracting the higher terms. 
The procesB is nrnilar to the subtraction of simple numbers. 



7. Boston is 71° 4' 9" W. longitude, and San Fran- 
cisco is 122° 26' 15" W. longitude : what is their differ- 
ence in longitude? 

8. Baltimore is situated 76° 37' W., and Chicago 
87° 35' W. : what is their difference in longitude? 

9. A ship in latitude 37° 20' north, sails 15° 45' 
south, and then 12° 36' north: what is her latitude? 

10. A man was born Sept. 12, 1827, and his eldest 
son was born Apr. 6, 1855; what is the difference in 
their ages? 

PROCESS. 

yr. mo. da. In finding the difference between 

1855 4 6 two dates, allow 30 days to the month 

1827 9 12 and 12 months to the year. 

27 6 24, Ans, 

1 1. Washington died Dec. 14, 1799, and Lincoln died 
April 15, 1865: what is the difference in time be- 
tween the two events? 

12. Garfield was born Nov. 19, 1831, and died Sept. 
19, 1881 : what was his acre ? 

13. A note was given July 23, 1873, and paid Nov. 
16, 1878 : how long did it run ? 
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14. From 13 rd. 3 yd. 
1 ft. 6.4 in. take 9 rd. 4 yd. 
11.5 in. 

15. From 30 mi. 14 rd. 
3 yd. 1. ft. 4 in. take 25 m. 
36 rd. 4 yd. 2 ft. 10 in. 

16. From 33 rd. 2 ft. 11 "^^4 2 .9, Ans, 
in. take 16 rd. 3 yd. 8 in. 

17. From 26 rd.'^ll ft. take 18 rd. 13 ft. 9.8 in. 

Art. 168. Compound Addition is the process of 
finding the sum of two or more compound numbers 
of the same kind. 

Art. 169. Compound Subtraction is the process of 
finding the difference between two compound numbers 
of the same kind. 



muijTiflicatiqn and divibion of oompound numbers. 

18. Multiply 65 rd. 3 yd. 1 ft. 5 in. by 11. 

PROCESS. Since the value of 

65 rd. 3 yd. 1 ft. 5 in. 

11 



the units of the suc- 
cessive denomina- 
tions increases from 
2 mi. 81 rd. 5 yd. ft. 7 in., Am. right to left, begin 

at the right hand 
and multiply each terra of the multiplicand in order, reducing each 
product to the next higher denomination, writing the remainder 
under the term multiplied, and adding the quotient to the next 
product. 

Note.— In the multiplication of both simple and compound 
numbers, the successive woducls are each divided by the rmmher of 
units of their denomination which equal one of the next higlier de- 
nomination. 

19. Multiply 13 bu. 2 pk. 2 i\i. 1 pt. by 15. 

N. C. A.— 12. 
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80. If a man can build 7 rd. 11 ft. 6 in. of fence in 
a day, how much can 15 men build? 

81. How many bushels of wheat in 18 bins, each 
containing 124 bu. 3 pk. 5 qt. ? 

88. How much hay in 13 stacks, each containing 
4 T. 13 cwt. 56 lb. ? ' 

83. What is the weight of 12 silver spoons, each 
weighing 2 oz. 13 pwt. 14 gr. ? 

81 Divide 19 mi. 180 rd. 2 yd. 9 in. by 7. 

PROCESS. Since the value of 

f7\trk • 10A J o J A rx o • the units of the suc- 

7)19 mi. 180 rd. 2 yd. ft. 9 in. .i • 

^ ^ cessive denomina- 

2 mi. 254 rd. 1 yd. 2 ft. 8| in. tions decreases from 

left to right, begin at 
the left hand and divide each term of the dividend in order, 
writing tlie quotient under the term divided, and reducing the 
remainder,, if any, to the next lower denomination, adding the 
result to the next term of the dividend, and then dividing as 
before. The process is similar to the division of simple numbers, 

85. Divide 27 mi. 25 rd. 12 ft. 6 in. by 12. 

86. A ship sailed 39° 12' 40" in 21 days: how far did 
it sail, on an average, each day? 

87. If 15 equal bars of silver contain 24 lb. 8 oz. 16 
pwt., what is the weight of each bar? 

88. If 12 equal bins hold 430 bu. 2 pk. of wheat, 
how much wheat is there in each bin? 

89. From 13 w. 5 d. 18 h. 40 min. take 7 w. 23 h. 
45 min., and divide the difference by 15. 

30. Add 4 mi. 23 rd. 3 yd. 2 ft. and 7 mi. 16 rd. 1 ft., 
and divide the sum by 22. 

31. From the sum of 56 lb. 13 oz. and 47 lb. 15 oz. 
take their difference, and divide the result by 9. 

38. The length of a solar year is 365 d. 5 h. 48 min. 
47j8ec. : how much time is ^ of a solar year? 



LONGITUDE AND TIME, 
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Art. 170. Compound Multiplication is the process 
of taking a compound number a given number of times. 
The multiplier is always an abstract number. 

Art. 171. Compound Division is the process of find- 
ing one of the equal parts of a compound number. 
(Art. 47, 3.) 

LONGITUDE AND TIME, 



Art. 172. Longitude is distance east or west from a 

given meridian. It is measured in degrees, minutes, 

and seconds. Thus, 15° 24' 40" east longitude denotes 

- a position 15° 24' 40" east of the meridian from which 

longitude is reckoned. 

Art. 173. A Meridian is an imaginary line passing 
around the earth through both poles. 

All lueridian lines run north and south, and when the rays 

of the sun are vertical at any point of a given meridian, it is 

mid-day, or noon, at all places on this meridian which are then 

lighted by the sun. One half of every meridian circle is in light, 

% and the other half in darkness. 

The rotation of the earth on 
its axis gives the unit of time, 
called a day. The day is di- 
vided into twenty-four equal 
parts, called hours. Since the 
earth rotates on its axis from 
west to east, the sun appears 
to revolve around the earth 
from east to west, and its rays 
move westwani at the same 
rate over the earth's surface. 

Hence, when it is noon, or twelve o'clock, at any place, it is 
past noon at all places east of its meridian, and before noon at 
all places west of its meridian. When for example it is noon at 
Cincinnati it is after noon at New York and before noon at 
St. Louis. 
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ORAL EXERCISES. 

L The earth rotates on its axis once every 24 hours ; 
what part of a rotation does it make in 1 hour? 

8. Since the earth rotates once every 24 hours, how 
many degrees of its surface pass under the sun's rays 
in 24 hours? In 1 hour? 2 hours? 

3. How many degrees of longitude make a difference 
of 1 hour in time? 2 hours? 5 hours? 

4. If a difference of 15® of longitude give a difference 
of 1 hour in time, what difference in longitude will 
give a difference of 1 minute in time? 

Solution. — If a difference of 15° of longitude give a difference 
of 1 hour, or 60 minutes, in time, a difference of 1° of longitude 
will give a difference of tV of (JO minutes of time, which is 4 
minutes; and if 4 minutes of time require 1° of longitude, 1 
minute of time will require J of 1° of longitude, which is 15^. 

6. If 15' of difference in longitude give a difference 
of 1 minute in time, what difference in longitude will 
give a difference of 1 second in time. 

Note. — It is thus seen that a difference of 15° in lon^tude 
gives a difference of 1 h. in time ; a difference of W in longitude, 
a difference of 1 m. in time ; a difference of 15'''' in longitude, a 
difference of 1 sec. in time. 

6. What difference in time corresponds to a differ- 
ence of 30° of longitude? 60°? 75°? 90°? 

7. What difference in time corresponds to a differ- 
ence of 30' of longitude? 45'? 60'? 75'? 

8. What difference in time corresponds to a differ- 
ence of 30" of longitude ? 60" ? 45" ? 75" ? 

9. What difference in time corresponds to a differ- 
ence of 45 ° of longitude ? 45' ? 90' ? 45" ? 90" ? 

10. What difference in longitude corresponds to a 
difference of 2 hours in time ? 3 h. ? 2 min. ? 3 min. ? 



LONGITUDE AND TIME. 
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WRITTEN PROBLEMS. 



XL The difference in longitude between two places is 
31° 45' 30": what is the difference of time? 



15)31' 



PROCESS. 

45' 



30" 



2 h. 7 min. 2 sec. 



Since 15° long, give 1 hour in 
time, W long. 1 minute, and 
\y^ long. 1 second, divide 31** 
45^^ 2(y^ by 15, as in compound 
division, and the quotient will 
be the difference in time. 



What is the difference in time between two places whose difference in 
longitude is: 

12. 10° 35'? 16. 18° 25' 30"? 

13. 9° 20'? 17. 56° 36' 12"? 

14. 16° 14'? 18. 17° 35' 15"? 

15. 77° 1'? 19. 19° 45"? 



PROCESS. 



20. The difference in time between two cities is 1 h. 
35 min. 12 sec : what is their difference in longitude? 

Since 1 h. in time corresponds 
to 15° in long., 1 min. to 15'', 1 
sec. to Ix/^y multiply 1 h. 35 
min. 12 sec. by 15, as in com- 
pound multiplication, and the 
product will be the difference 
in longitude. 



1 h. 35 min. 12 sec. 

15 



23^ 



48' 0", Am, 



What is the difference in longitude between two places whose differ- 



ence in time is: 

2L 1 h. 20 min.? 

22. 2 h. 10 min. ? 

23. 3h. 18 min. 12 sec. ? 

24. 5 h. 40 sec. ? 



25. 45 min. 50 sec? 

26. 6 h. 12 min. 24 sec? 

27. 3 h. 42 min.? 

28. 46 min. 50 sec? 



29. The difference in longitude between two cities is 
5° 31': what is the difference in time? 
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DIFFBBBNOB IN CLOCK TIMB. 

Art. "174. Since the earth rotates from west to 
east, and the rays of the sun pass over the earth's 
surface from east to west, all places east of a given 
meridian have the faster clock time, and all places 

west of it the slower clock time. 

Take, for illustration, seven places 15° 
apart, as shown in the diagram. When 
it is 12 M., or noon, at the middle 
place (d) it is 1 p. m., 2 p. m., and 3 
p. M. respectively at the three places 
i^yfi 9) G^t of it, and 11 a. m., 10 a. m., 
and 9 a. m. respectively at the three 
places (c, b, a) west of it. 




a. b. e. d. €. /. g, 
9. 10. 11. 12. 1. 2. 8. 



30. The difference in clock time between Cincinnati 
and Philadelphia is 37 min. : when it is noon at Cin- 
cinnati, what is the time at Philadelphia? When it is 
3 p. M. at Philadelphia, what is the time at Cincinnati ? 

3L The difference in clock time between , Cincinnati 
and Boston is 53 min. 25 sec. : when it is 4 p. m. at 
Boston, what is the time at Cincinnati? When it is 
10 A. M. at Cincinnati, what is the time at Boston? 

32. The difference in clock time between Philadelphia 
and San Francisco is 3 h. 9 min. 1 sec. : when it is 9 
A. M. at Philadelphia, what is the time at San Fran- 
cisco? When it is 1 p. m. at San Francisco, what is 
the time at Philadelphia? 

33. When it is 6 o'clock at Boston what is the hour 
of day 30° east of Boston? 45° west of Boston? 

34. When it is 9 o'clock at Chicago, what is the time 
15° 15' east of Chicago? 15° 45' west of Chicago? 

35. When it is 12 o'clock at St. Louis, what is the clock 
time 7° west of St. Louis? 16° 45' east of St. Louis? 

36. Berlin is 13° 23' 53" E. and Boston 71° 4' 9" W. : 
)yhen it is noon at Boston, what is the time at Berlin? 
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87. Rome is 12" 27' 14" E. and Washington 77" 
2' 48" W.: when it is 9 a. m. at Washington, what 
is the clock time at Rome? 



38. The difference in time in the observations of an 
eclipse, on two vessels at sea, is 2 h. 15 min. 10 sec. : 
what is their difference in longitude? 

39. The difference in time between New York and 
St. Louis is 1 h. 2J min. : what^ is the difference in 
their longitude? 

40. A gentleman left Omaha and traveled until his 
watch was 1 h. 3 min. too slow : how many degrees had 
he traveled, and in what direction ? 

41. Two captains observed an eclipse of the moon, 
one seeing it at 9 p. m., and the other at 11^ p. m. : 
what was the difference in their longitude? 

42. An eclipse was observed at New York, 74° W., 
at 9.30 p. M., and the time of its observation on a 
vessel in the Atlantic Ocean, was 11.45 p. m. : what 
was the longitude of the vessel? 

43. The difference in time between the chronometers 
of two observatories is 45 min. 30 sec, and the longi- 
tude of the observatory having the faster time is 85° 
40' W. : what is the longitude of the other observatory ? 

44. The difference between Greenwich time and Wash- 
ington time is 5 h. 8 min. 11 sec, and the difference 
between Washington time and Chicago time is 42 min. 
9 sec. : what is the longitude of Chicago, the longitude 
of Greenwich being 0? 

45. The longitude of Baltimore is 76° 37' W. ; of Cin- 
cinnati, 84° 26' W. ; of Chicago, 87° 35' W. ; and of 
San Francisco, 122° 26' 15" W. : when it is noon at 
Cincinnati, what is the time of day at Baltimore? At 
Chicago? At San Francisco? 
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FORMULAS AND RULES. 

Art. 175. The correspondences between differences 

of longitude and differences of time are as follows : 
• 
15® (liff, in long, gives a diff. of 1 h. in time. 

16' diff. in long, gives a diff. of I m. in time. 

\k/' diff. in long, gives a diff. of 1 sec. in time. 

Art. 176. 1. To find the difference in time corre- 
sponding to any difference in longitude: 

Bule. — Divide the difference in longitude, expresmi in cfe- 
greeSy minutes, and seconds, by 15, and the respective quotients 
will he hours, minutes, and seconds of time. 

2. To find the difference in longitude corresponding 
to any difference in time : 

Bule. — Multiply the difference in time, expressed in hxmrs, 
minutes, and seconds, by IS, and the respective products will 
be degrees, minutes, and seconds of longitude. 

3. To find the time at one place when the time at 
another place and their difference of time are given ; 

Bule. — When the second place is east of the first, add 
their difference of time; when it is west of the first, subtract 
their difference of time. 

Notes.— 1. Since every circle is divided into 360 degrees, the 
length of a degree depends upon the size of the circle of which 
it is a part; and hence the length of a degree of longitude de- 
pends upon the latitude of the parallel on which it is measured. 
It is greatest at the equator, where it is 69J miles, nearly ; and 
least at the poles, where it is nothing. A degree of longitude at 
Washington contains about 54 miles, and a degree at Boston 
about 51 miles. 

2. If the distance in miles between any two places on, or near, 
the same parallel be given, the difference in clock time may be 
found by first reducing the miles to degrees; but problems in- 
volving the conversion of distance in miles to time, and vice versa, 
have little practical value. 
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METRIC MEASURES. 



Aht. 177. The Metric System is a system of weights 
^^^ measures expressed on the decimal scale. 

^he system, first adopted by France, is now in use in nearly 
*" the countries of Europe. The use of the system in the 
*^^ited States was legalized by Congress in 1866, and it is em- 
ployed, to some extent, in several departments of the govem- 
Dieiit service. It has long been used by the Coast Survey. Its 

f^^Venience and accuracy have secured its very general adoption 

^ '^^ sciences and in the arts. 

-^:tiT. 178. The Meter is the primary unit of the 
78t*^ni, all the other units of measure being derived 
J^^*>a it. It is the length of a bar of metal kept at 
^■•^^ as a standard. 



,. ^e meter was intended to be the ten-^millionth part of the 
*^-^nce from the equator to the north pole, but subsequent 
^^%j3urements of this quadrant show that its length is a little 
'^^^^ than ten million meters. 



standard meter, copied from the one at Paris, is kept by 
^^^ nation that has adopted the Metric System. The standard 
o(>^^ter of the United States is kept at Washington. Its length is 
^^7 inches. 



Art. 179. The principal metric units are: 

The Meter, for lengths. 
The Square Meter, for surfaces. 
The Cubic Meter, for large volumes. 
The Liter (le'-ter), for smaller volumes. 
The Gram, for weights. 

Note. — The teacher should be supplied with a meter, and the 

^^ther more important metric measures. 
N. c. A.— 13. 
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Art. 180. The meter, liter, and gram are each mul- 
tiplied by 10, 100, 1000, and 10000, giving multiple units, 
and they are also each divided by 10, 100, 1000, giving 
the decimal subdivisions of tenths, hundredths, thou- 
Bandths, etc. 

The multiples are named by prefixing to the name 
of the primary, unit, or base, the Greek 
numerals, deka (10), hekto (100), kilo (1000), 
and myria (10000) ; and the subdivisions 
are named by prefixing the Latin numerals, 
deci (10th), centi (100th), and milli (1000th). 
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I. Measttres of Length. 

Art. 181. The principal unit is the 
meter ("). Its successive multiples and 
subdivisions correspond to the successive 
orders of units in the dedmal system, the 
meter corresponding to units, the deka- 
meter to tens, the hektometer to hun- 
dreds, etc.; and the decimeter to tenths, 
the centimeter to hundredths, and the 
millimeter to thousandths, as follows : 
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Bubdivisions. 
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Multiples. 

The correspondence between the metric de- 
nominations and those of United States money 
is noticeable, the meter corresponding to dollars, 

the decimeter to dimes, the centimeter to cmte, and the millimeter 

to mtlh, as shown by the following scale: 
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The metric measures of length in common use are the meter, 
which, like the yard, is used in measuring short distances, and the 
kilometer, which, like the mile, is used in measuring long distances. 

Note. — All the compound metric names are accented on the 
first syllable, as, miF-li-meter, kiK-o-meter, etc. 



ORAL EXERCISES. 

1. How many meters in a dekameter? How many 
dekameters in a hektometer? How many hektometers 
in a kilometer? 

2. What part of a meter is a decimeter? What part 
of a decimeter is a centimeter? What part of a centi- 
meter is a millimeter? 

3. How many units of any metric denomination of 
length equal one unit of the next higher? 

4. How many meters in a hektometer? In a kilo- 
meter? In a dekameter? 

5. What part of a meter is a centimeter? A milli- 
meter? A decimeter? 

6. Name the metric units of length from meter to 
myriameter, inclusive. From meter to millimeter. 

7. Read SIS"*; 13.5«°»; 62.4^™) lO.H"™; 36.8«™ 

8. Read 4867.35" in the different metric denominations 
that compose it. 

WRITTEN EXERCISES. 

9. Write 6^°*, 4", 5"", 8"°* in one number as meters. 

Ans. 64.058"^ 

1 0. Write 7*™, 6"", 3™, 4^°*, 7*'" in one number as meters. 

11. Write 5""; 7") 6''°*, 4""" in one number as meters. 
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18. Reduce 2.54*^ to meters; to centimeters. 

PROCESS. Multiply 2.54*" by 1000 by removing the 

^ c jkbi cytLAff^ decimal jwint three places to the right (Art. 

o£m- H QR^Y¥V.-i ^^^^' ^"""^ multiply 2540- by 100 by removing 
^^^ — •zo4yuir the decimal point two more places to the right 

13. Reduce 4.82^" to meters. 

14. Reduce 58.65*^ to dekameters. 
16. Reduce 2.65'*" to millimeters. 

16. Reduce 5.29""" to meters. 

17. Reduce 14.6°" to decimeters. 

18. Reduce 341.5"" to centimeters; to meters. 

PROCESS. Divide 341.6°*™ by 10 by removing the 

esAH Knim qj. 1 ^«m dccimal jwiut onc place to the left (Art. 125), 

OA iKom Qyiirm *^^ ^^^ quotieut by 100 by removing tte 

o4.1o = .o41o decimal jwint two more places to the left 

19. Reduce 307.5°" to meters. 

80. Reduce 487.6**" to dekameters. 

81. Reduce 3076.24^ to hektometers. 



II. Measures of Surface. 

Art. 182. The principal unit is the Square Meter. 
The other units are the squares of the multiples and 
the squares of the subdivisions of the meter. 

Art. 183. Since the square of 101s 100, and the square 
of .1 is .01, the successive metric units of square measure 
occupy two orders of figures, thus : 
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Centimeter. 

The square meter is used in measuring ordinary surfaces, and 
the sqtmre MUrm/'ter in measuring large surfaces, as the areas 
of countries. 
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IaAND IfBASUBB. 

Art. 184. In measuring land the square meter is 
called the ceTiiar (*•), the square dekameter an ar (■), 
and the square hektometer a kektar (•**), the principal 
unit being the ar. 

Since 100 centars equal 1 ar, and 100 ars equal one hek- 
tar, the successive units occupy two orders of figures, thus : 

I s- 

& < s 

0.00 

It is seen that the centars are written as hundredths of an 
ar, as cents are written as hundredths of a dollar. 

ORAL EXERCISES. 

1. How many sq. meters in a sq. dekameter? 

2. How many sq. dekameters in a sq. hektometer? 

3. What part of a sq. meter is a sq. decimeter? 

4. What part of a sq. meter is a sq. millimeter? 

5. Name the metric units of surface from sq. meter to 
sq. kilometer, inclusive. From sq. meter to sq. milimeter. 

6. How many ars in a hektar? What part of an ar 
is a centar? 

7. Read 87.5 *»"; 3.86 ">-^"; 315.7 "»""; 45.4 •^•"*'» 

8. Read 23.7'; 67.05''*; 200^'; 307.6**; 4.07' 

V/RITTEN EXERCISES. 

9. Write 6*»-^", 5*»", 8 *»•*", in one number as sq. 
meters. Ans. 605.08 "»"^ 

1 0. Write 6 "»• ", 7 ^' *", 4 "»• *'", in one number as sq. meters. 

1 1. Write 9 ***, 4 ■, 6 *', in one number as ars. 

12. Reduce 45.06"^-^°' to sq. meters; to sq. decimeters. 

PROCESS : 45.06 «> °" = 4506."»- ~ = 4$0600.'^- *" 
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13. Reduce 2.25 *»*^ to sq. hektometers ; to 8q. deka- 
meters; to eq. meters. 
14 Reduce 2.005 *>• " to sq. centimeters. 
Ifi. Reduce 2400 **••■ to sq. decimeters; to sq. meters. 

PBocKBs: 2400 ">••■ = 24 "»•*" = .24 "»• ■ 
16. Reduce 405* to hektars; to centars. 



III. Measursb of VOLnOB. 

Art. 185. The primary unit of the measures of 
volume is the Cubic Meter. 

The higher units are not used, and the chief use of 
the cubic decimeter and cubic centimeter is to furnish 
a basis for the measure of capacity and weight. 

Since .1 X .1 X .1 = .001, .01 X .01 X .01 = .000001, 
each lower unit, or denomination, occupies three deci- 
mal orders, thus: 
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Cubic Centimeter. 
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In measuring wood the cubic meter is called a ster (stotr), 
and one tenth of a star a deoister, and ' ten stars a dekaster. 
The ster is not used in this country, and is not likely to take 
the place of the cord. 

ORAL EXERCISES. 

L How many cu. centimeters in a cu. decimeter? 
8. How many cu. decimeters in a cu. meter? 

3. What part of a cu. meter is a cu. decimeter? 

4. What part of a cu. decimeter is a cu. centimeter? 
6. How many cu. centimeters in a cu. meter? 

6. Name the metric units of volume from cu. meter 
to cu. millimeter, inclusive. 
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IV. M^ASOBES OF CAFACITT. 

Art. 186. The principal unit is the later. It equals 
a cubic decimeter. 

The successive multiples and subdivisions of the 
liter, like those of the meter, are written on the deci- 
mal scale thus: 
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The liier is used in measuring liquids, and the hektoHter in 
measuring grains, seeds, roots, etc. The kiloliter equals a cubic 
meter. 

Note. — When the three dimensions of a regular solid are ex- 
pressed in dedmeterSf their continued product wSl be the contents, 
or capacity, in liters, 

ORAL EXERCISES. 

1. Name the metric units of capacity from liter to 
kiloliter, inclusive. From liter to milliliter. 

2. How many liters in a dekaliter? How many dekali- 
ters in a hektoliter ? How many hektoliters in a kiloliter ? 

3. What part of a liter is a deciliter? What part 
of a deciliter is a centiliter? What part of a centiliter 
is a milliliter? 

4. How many units of any metric denomination of 
capacity equal one unit of the next higher? 

6. How many liters in a kiloliter? In a hektoliter? 

6. What part of a liter is a centiliter? A milliliter? 

7. Read 64.36'; 13.5 *'^; 62.44^; 10.74^'; 36.08"^; 
37.45*'; 1600"'; 15.4 ^\ 

8. Read 5876.347* in the different metric denomina- 
tions that compose it. 
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WRITTEN EXERCISES. 

9. Write 7"*, 4', 6% 6"' in one number as liters. 
10. Write 9"^, 6^', 5', 3«», 9"' in one number as liters. 
IL Reduce 4.644"' to liters; to deciliters. 

PROCESS : 4.644 "' = 464.4 ' = 4644.^' 

18. Reduce 3.75°' to liters; to centiliters. 

13. Reduce .529" to liters; to deciliters. 

14. Reduce 3400 •' to liters. 

PRocBss: 3400*' =34.' 

15. Reduce 4.05' to hektoliters; to kiloliters. 

16. Reduce 45.6' to hektoliters; to centiliters. 

V. Meastjbbs of Weight. 

Art. 187. The principal unit is the Gram, the weight 
of a cubic centimeter of pure water at its greatest density. 

The successive multiples and subdivisions are writ- 
ten on the decimal scale, thus: 
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A thousand kilograms is a Metric Ton (T.), which is the weight 
of a cubic meter of water. 

A liter of water, at its greatest density, equals a kilogram, also 
called a KUo. 

The grarrif kilogram (kilo), and the metric ton are the units 
of weight in use, the gram being used in weighing letters, gold, 
and jewels, and in mixing medicines, the kilogram in weighing 
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such common articles as sugar, coffee, etc., and the metric ton in 
weighing such hulky articles as coal, hay, etc. The smaller 
weights are used by jewelers, druggists, chemists, etc., when 
great accuracy is required. 

Note. — The nickel five-cent piece weighs 6 grams, and two 
silver half-dollars 25 grams. The weight of a letter for single 
postage (3 cts.) must not exceed the weight of 3 nickels (15 
grams). The nickel is 2 centimeters in diameter. 



ORAL EXERCISES. 

1. Name the metric units of weight from gram to 
kilogram, inclusive. From gram to milligram. 

2. How many grams in a dekagram? In a hekto- 
gram? In a kilogram? 

3. What part of a gram is a decigram? A centi- 
gram? A milligram? 

4. How many grams in 5 hektograms? 6 deka- 
grams ? 7 kilograms ? 

6. How many decigrams in 6 grams? How many 
centigrams? How many milligrams? 

. 8. Read 3.25 «^«; .456 ««; 500 •*; 34.6 «; 740.78 °«. 

7. Read 708.03 *«; 989"*; 7.83 «'; 50.63 «. 

8. Read 7806.587' in the different metric denomina- 
tions that compose it. 

WRITTEN EXERCISES. 

9. Write 5 ^, 6 °', 8 «, 9 "' in one number as grams. 

10. Write 9"«, 7°', 5**, 6*» in one number as grams. 

11. Reduce 244.56°' to grams; to decigrams. 

process: 234.56°' = 23456' = 234560*'. 

12. Reduce 745.8 *"« to dekagrams; to grams. 

13. Reduce 690°^ to grams; to hektograms. 

process: 690*" =6.9 ' = .069°' 

14. Reduce 746.35'*' to grams; to kilograms. 



164 WHITE'S NEW COMPLETE ARITHMETia 



VI. Mktiuo Equivauentb. 
NoTS. — ^These tables should not be committed to memory. 



1 meUr = 



LONG MEASURE. 

39.37 inches, 
.0036 yards. 
1 ifard = .9144 meter. 
1 kUamder = .6214 mile. 
ImOe = 1.6093 Km. 



= /39 
ll.( 



CAPACITY MBASUSE. 

■ 

11^ ^i. 90S dry qt. 

\ .0284 ba. 
1 dry ql.= 1.101 liters. 
1 liter = 1.0567 liq. qt. 
1 liq. qt. = .9463 liter. 



SQUARE MEASURE. 

1 sq. meter = 1.196 sq. yards. 
1 sq. yard = .8361 sq. m. 
1 sq. decimeter = .1076 sq. ft. 
1 sq.fool = 9.2903 sq. dm. 
I Iiektar =2.471 acres. 

1 acre = .4047 ha. 

WEIGHT. 

Igram = f 15.432 yr. troy. 
( .0353 oz. avoir. 
1 lb. av. = .4536 kUogram. 
1 kilogram = 2.206 26. avoir. 
1 fiuit. ton = 1.102 com. ton. 
1 com. ton = .907 met. ton. 



CUBIC MEASURE. 






1 cubic meter = 1.308 cu. yards. 


1 cu. em. of water = 


1 gram^ 


1 cttWc yard = .7646 cu. meter. 


1 CM. dm.ofimter = 


1 ZiiCT-. 


1 ster =.2759 cord. 


1 Kter of waier — 


1 kilogram 


1 cord = 3.624 8ter«. 


1 ctL m. of ti;ater = 


1 met. ton. 



WRITTEN EXERCISES. 



1. How many yards in 220 meters? 
process: 39.37 in. X220^12^3=:240.59+. ^tw. 240.59 yd. 



8. How 

3. How 

4. How 

5. How 
8. How 

7. How 

8. How 

9. How 
10. How 



many miles in 44.5 kilometers? 

many inches in 24 centimeters? 

many bushels in 250 hektoliters of wheat? 

many gallons in 37^ liters of sirup? 

many pounds of butter in 150 kilos? 

many liters in 35 liquid quarts? 

many sters in 20 cords of wood? 

many ars in f of an acre? 

many meters in 1760 feet? 



METRIC SYSTEM. 165 



PRACTICAL PROBLEMS. 

L Add 45.6 », 3.48°", 460*", 3.6", and 340 « 

2. Add 74.06', 88.8°', .687*', 47.6"', and 450"* 

3. From 8.46 "^^ take 6.5 « + 340 ^» 

4. What is the weight of 54 ' of water in kilograms ? 

5. How many liters of water in 94.5 ^^ ? 

6. How many sq. decimeters in a piece of tin 6 " 
long and 2.5" wide? 

7. How many ars in a garden 54" long and 30" 
>«^ide? 

8. How many sq. meters in a floor 9.25" long and 
^- 8 " wide ? 12.45 " long and 8.6 " wide ? 

9. A farmer sold five loads of hay, weighing re- 
^I)ectively 4286.5 ^^ 3987.45"', 4536"', 4098.6"'^ and 
"4: 186.4"', at $14.50 per metric ton: how much did he 
deceive ? 

10. If a pipe discharge 6.54* a minute, how many 
liektoliters will it discharge in an hour ? In a day ? 

IL An empty bottle weighs 380', and when filled 
"Vrith water it weighs .985 "' : what part of a liter does 
it hold? 

12. How many pills, each weighing 1.2% can be 
made from 2.4 ^^ of calomel ? 

18. How many rings, each weighing 4.3*, can be 
made from a bar of gold weighing 47.3 ' ? 

14. Milk is 1.03 as heavy as water: how many kilo- 
grams of water equal in weight 16.5* of milk? 

16. A vessel holds 25.5"' of milk: what is the milk 
worth at 6 cts. a liter? 

16. A merchant bought 160" of broadcloth at $3.25 
per meter, and sold \ of it at $3.90 per meter, and the 
other half at $3.75 per meter : what did he gain ? 
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17. A man sold 40.65** of land at $94 per hektar: 
what was the value of the land? 

18. A farmer sold 150.85"* of potatoes at $2.40 per 
hectoliter: how much did he receive? 

19. A grocer bought 5.4™ of cranberries at $6.50 per 
hektoliter, and sold them at 8 cts. a liter: what was 
his gain? 

20. The large wheel of a bicycle is 5.8° in circum- 
ference: how many times will it rotate in going 11.6 '^°? 

2L If a liter of air weighs 1.273*, what is the weight 
in kilos of the air in a room which contains 78 •"•■"? 

22. If a pipe discharge 14.6 * in a minute, how many 
hektoliters will it discharge in 2 hours? 

28. A gasometer holds 6400''" ° of gas: if filled with 
gas, how many hours would it supply 50 jets, each 
burning 120' an hour? n 

24. A milk dealer sold 8 cans of milk, each contain- 
ing 48.5', at 5 J cts. a liter: how much did he receive? 

25. A dairy of 10 cows yielded in one season 120 *** 
of milk and 450 ^^ of butter ; the milk was sold at an 
average of 6^ cts. per liter; and the butter, at 56 cts. 
per kilo: what were the season's receipts in money? 

26. A grocer bought 25 casks of N. 0. sugar, weigh- 
ing 260*^ each, at 15| cts per kilo, and sold the sugar 
at 18 cts. per kilo: how much did he gain? 

27. How much will it cost to plaster the ceiling of a 
room that is 8.5 *" square at 24 cts. a sq. meter? 

28. A merchant imported 18288° of silk at a cost 
of $2.40 per meter, and sold it at $2.75 per yard : how 
much did he gain? 

29. A grocer bought 8808' of molasses at 6 J cts. per 
liter, and sold it at 35 cts. a gallon : how much did 
he gain? 

80. A merchant imported 4412 ^^ of Malaga rasins at 
a cost of 30 cts. a kilo, and sold the lot at 25 cts. a 
pound : how much did he make ? 



MENSURATIOK 



MEASUREMENT OF PLANE SURFACES. 



PBBLIMINABY DEFINITIONS. 





Note. — For the definitions of a /in^, anglef turface, plane, reel- 
niu/le, square, and area, see Arts. 145-153. These definitions 
should here be reviewed. 



Art. 188. A Triangle is a plane 
figure bounded by three straight 
lines and having three angles. 

Art. 189. A Bight-angled Tri- 
angle is a triangle having a right 
angle. 

One of the sides including the 
right angle is called the Base, and 
the other the Perpendicular or 
Altitude. (Art. 370.) 

Art. 190. A Circle is a plane 
bounded by a curved line, all 
points of which are equally distant 
from a point within called the 
center. (Art. 158, note 2.) 

The curved line which bounds 
a circle is its Circumference. 

Art. 191. The Diameter of a circle is a straiglit 
line passing through the center and terminating on 
both sides in the circumference. One half of a diameter 
is a Radius. 

All the diameters of a circle are equal. 



Base. 
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ORAL PROBLEMS. 



I ! I ! 

! ! ! 



5 In. 



1. How many square inches in 
j a piece of paper 5 inches long and 
' 1 inch wide? 5 in. long and 3 in. 
wide? 

Note. — All the surfaces referred to 
in this and the following sixteen problems are rectangles. 

2. How many square inches in a piece of tin 12 
inches long and 1 inch wide? 8 in. wide? 

3. How many square inches in a pane of glass 10 
in. long and 8 in. wide? 12 in. long and 10 in. wide? 
10 in. square? 12 in. square? 

4. How many square feet in a piece of zinc 4 feet 
long and 3 feet wide? 5 ft. long and 4 ft. wide? 

6. How many square feet in a piece of oil-cloth 
7 feet long and 3 feet wide? 8 ft. long and 6 ft. 
wide? 

6. How many square feet in the floor of a room 20 
ft. by 15 ft. ? 30 ft. by 24 ft. ? 50 ft. by 30 ft. ? 

Note. — Tlie dimensions of a plane figure are usually expressed 
by writing the word '* by," or the sign ^* X," between the figures 
denoting the length and width. 

7. How many square yards in a pavement 40 yd. 
by 5 yd. ? 50 yd. by 4 yd. ? 80 yd. by 5 yd. ? 50 
yd. by 72 yd. ? ' 50 yd. X 40 yd. ? 

8. How many square miles in a township 5 miles 
square? 6 miles square? 

9. Show that the area of a piece of paper 6 inches 
long and 4 inches wide is 4 times 6 sq. inches. 

10. Show that the area of any rectangle is found by 
multiplying the number of square units corresponding to the 
number of linear units in its length by the number of linear 
waits in its ividth. 
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WRITTEN PROBLEMS. 

1 L How many square feet in a floor 37i ft. by 23 ft. ? 
PR0CBS8 : 37.5 sq. ft. X 23 = 862.6 sq. ft. 

158. How many square yards in a walk 124.6 yd. by 
3.25 yd.? 205.14 yd. by 6.5 yd.? 

18. How many square feet in the walls of a room 24 
ft. by 18f ft. and lOJ ft. high ? In the ceiling ? How 
many square yards in the walls and ceiling? 

14. How many square rods in a farm 134 rods long 
and 52.5 rods wide? How many acres? 

16. How many square feet in a city lot 62 J ft. front 
by 208 ft. deep? How many square yards? 

16. A garden containing 3267 square yards is 49^ 
yards wide: how long is it? 

17. A street containing 840 square rods is 252 rods 
long: how wide is it? 

18. How many square inches in a right-angled tri- 
angle, whose base is 8 inches and whose altitude is 
6 inches? 

PROCESS. 

8 sq. in.X J of 6=24 sq. in. Ans. 
Or, 8 sq. inX6-J-2=24 sq. in. 




The area of a right-angled triangle is 
i of the area of a rectangle, having 
the same base and altitude. The tri- ^ ^ ^^• 

angle ABC is } of the rectangle ABCD. 

The area of any triangle equals (he base mvltiplwd hy one half 
the aUitude. 

19. How many square yards in a triangular garden 
whose base is 54.6 yards, and altitude 33.2 yarJs? 

20. How many acres in a triangular field whose base 
is 80 rods, and altitude 50 rods? 

21. A triangle contains 270 sq. in., and the base is 
36 in. : what is its altitude ? 
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28. The diameter of a circle is 10 feet: what is its 
circumference ? 

process: 10 ft X 3.1416 = 31.416 ft, Am, 

It is shown by geometry that the circumference of a circle is 
3.1416 (nearly 3f) times the diameter. 

23. The diameter of a circular pond is 60 yards: 
what is its circumference? 

24. How many square inches in a circular piece of tin 
12 inches in diameter? 

PROCESS. 

12 in. X 3.1416 = 37.6992 in., circum. 

37.6992 sq. in. X i of 12 = 113.0976 sq. in. 

A circle may be considered 
as made up of triangles whose 
bases form the circumference, 
and whose altitude is the radius 
(\ diameter) of the circle. This 
is clearly illustrated by the cut 
at the left. 

26. The diameter of a cir- 
cular room is 40 feet : how many square feet in the floor? 

26. The diameter of a circle is 16 inches : how many 
square inches in its area? 

27. How many square feet in a circle whose diameter 
is 20 feet? 

28. A horse is tied to a stake by a rope 40 feet long : 
on how much surface can the horse graze? 

Suggestion. — The surface is a circle 80 feet in diameter. 

Art. 192. 1. To find the area of a rectangle : 

Bule. — Multiply the number of square units correspond- 
ing to the linear units in its length by the number of linear 
units in its width. 

Note. — This is the true meaning of the common rule, ^^ Mul- 
tiply the length by the mdth.'* The length is a linej and a line 
multiplied by any number does not give surface. 
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2. To find either side of a rectangle : 

Bule. — Divide the area by the number of square units 
corresponding to the linear units in the other side, 

3. To find the area of a triangle: 

Bule. — Multiply the number of square units correspond- 
ing to the linear units in the base by one half the alti- 
tude. 

4. To find the area of a circle : 

Bule. — Multiply the number of square units correspond- 
ing to the linear units in the circumference by one fourth 
of the diamster. 

Notes. — 1. The two dimensionB of a surface (length and width) 
must be in the same denomination. 

2. The multiplier in the 1st, 3d, and 4th 
rules above is an abstracl number. 

3. It is shown by geometry that the area of 
a circle is .7854 of the area of a square whose 
sides are equal to its diameter. Hence the area 
of a circle may be found by myltiplying the 
square of the diameter, considered a% square units, 
61/ .7854. 

AFPIilOATIONS OF 8URFAOB MBA8URBMBNT8. 

I. Carpeting Booms. 

Art. 193. The number of yards of carpeting required 
to carpet a room is found by multiplying the number of 
yards in each strip by the number of strips. 

Note. — The number of yards of carpeting required to carpet a 
room depends on the direction in which the strips or breadths 
run, whether lengthwise or across the room, and the amount of 
loss occasioned by the proper matching of the figures. If the 
width or length of the room, as the case may be, be not a mul- 
tiple of the width of the carpeting, a part of an outside strip 
must be turned under or cut off, and the proper matching of 
figures may also require the turning under or cutting off of the 
carpet at one end. Carpets are sold by Long Measure, 
N. c. A^14. 
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WRITTEN PROBLEMS. 

L How many yards of carpeting 1 yard wide will 
be required for a floor 24 ft. long, 17 ft. 3 in. wide, if 
the strips run lengthwise, and there be a waste of 6 in. 
in matching figures? How much will be turned under 
or cut oflF at the side ? At the end ? 

SuGOBBTioN. — It will require 6 strips of carpeting, each 8^ 
yards long. 

2. How many yards of carpeting 1 yard wide will 
carpet the above room, if the strips run across the room, 
and there be a waste of 9 in. in matching figures ? 

8. How many yards of carpeting f of a yard wide 
will be required for a room 18^ ft. long and 15 ft. 9 
in. wide, if the strips run lengthwise, and there be a 
waste of ^ of a yard in matching figures ? 

4. How many yards of Brussels carpeting f of a yard 
wide will be required for a room 20 ft. square, there 
being a waste of 9 in. in matching figures? How 
much will the carpet cost at $1.60 a yard? 

6. A room is 20 ft. long and 17 ft. wide: which way 
must strips of carpeting 1 yd. wide run in order to 
carpet the room most economically, allowing no waste 
for matching the pattern? 

6. How many yards of Brussels carpeting f of a yard 
wide will cover a hall 46 ft. long and 32 ft. wide, the 
strips running lengthwise, and there being a waste of \ 
of a yard in matching the pattern ? What part of a 
strip will have to be turned under or cut off at the 
sides ? How much will the carpet cost at $1.62^ a yard ? 

7. How many yards of Brussels carpeting will carpet 
a flight of stairs consisting of 18 steps, including the 
landing, each step being 10 in. wide and 8 in high, if 
1:^ yards be allowed for turnings? What will be the 
cost at $2.25 per yard? 
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n. PLAflTEBINO, PAPEBING, PAINTING, Exa 

Art. 194. Plastering, painting, and kalsomining are 
measured by the square yard. There is no uniform 
rule respecting the allowance to be made for doors and 
windows. 

The surface of the walls of a room may be found 
by multiplying the mm of the lengths of the four sides by 
the height. 

8. How much will it cost to plaster the walls and 
ceiling of a room 18 ft. 6 in. long, 16 ft. 9 in. wide, 
and 10 ft. high, at 33^ cts. per sq. yard, if 18 sq. yards 
be deducted for doors and windows? 

9. What will it cost to plaster a room, walls and ceil- 
ing, 25 ft. long, 18 ft. wide, and 12 ft. 6 in. high, at 
35 cts. a sq. yard, allowing for two doors, each 9 ft. by 
^ ft., and 3 windows, each 7 ft. by 3 ft. ? 

10. What will be the cost of plastering a dining- 
room, walls and ceiling, 36 ft. long, 25 ft. wide, and 14 
ft. high, at 45 cts. per sq. yard, allowing for a double 
door, 10 ft. by 8 ft.; one single door, 8 ft. by 3i ft.; 
six windows, each 8 ft. by 3^ ft.; and a dado, 2 ft. 10 
in. high, extending around the room? 

XL At 6 cts. a sq. yard, what will it cost to kalsomine 
the walls and ceiling of a dining-room 25 ft. long, 18 ft. 
wide, and 12 ft. 6 in. high, allowing for two doors, each 
9 ft. by 3i ft. ; 3 windows, each 7 ft. by 3 ft.; and a 
wainscot, 3 ft. high, extending around the room ? 

12. What will it cost to paint the walls of a parlor 
18i ft. long, 16^ ft. wide, and 12 ft. high, at 27 cts. 
per sq. yard, no allowance being made for doors and 
windows? 

13. What will be the cost of papering the walls of a 
room 18 ft. 6 in. long, 16 ft. 9 in. wide, and 10 ft. high, 
with paper 18 in. wide and 8 yards in a roU^ at 
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76 cts. a roll, if 22 sq. yards be deducted for doors, 
windows, and base-board? 

Note. — Wall-paper is sold by the roll, a roll being usually 18 
in. wide and 8 yd. in length. The measurement of the room 
only assists in making a general estimate of the number of rolls 
required, the actual number being determined by papering the, 
room. The number of rolls used, in whole or in part, is the 
number paid for, only uncut rolls being returned. 

14. What will it cost to paper the walls of a hall 35 
ft. long, 27 ft. wide, and 14 ft. high, with paper at 65 
cts. a roll and border at 5 cts. a yd., allowing 25 sq. yd. 
for doors, windows, base-board, and border, the amount 
of paper used corresponding to the measurement? 



m. BOABD MEASUBE. 

Art. 195. Boards one inch or less in thickness are 
sold by the square foot, surfjEWje measure. Boards more 
than one inch in thickness, as joists, sills, and other 
square lumber, are measured by multiplying the number 
of square feet in one surface by the thickness in inches. 

Notes. — The number of square feet in the surface of a board 
is found by multiplying the length in feet by the width in inches, and 
dividing the product by \2. In practice, the width of a board is 
reckoned to the next smaller half inch ; thus, a width of 9} in. 
is counted 9 in. ; 9| in. is counted 9^ in. 

2. Round logs are measured by the amount of lumber that 
can be sawed from them. When they do not exceed 15 ft. in 
length, the length and the diameter of the small end are taken, 
and the number of feet of lumber is computed by means of a 
table, stamped upon calipers. In the case of logs over 16 ft. in 
length, the average diameter is taken. 

3. Shingles are estimated at 9 shingles, laid 4 in. to the 
weather, to the square foot. Allowing for waste and defects, 
1000 shingles are estimated to cover iS) sq. ft., called a square. 
In practice, 1000 shingles of the best quality will cover 125 sq. ft. 

4. A bunch of lath contains 100 pieces, each 4 ft. long; and 
a bunch is estimated to cover 5 square yards of surface. 

15. How many feet of lumber in a board 16 ft. long, 
10 in. widC; and 1 in. thick? f in. thick? 
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16. How many feet of lumber in a tapering board 14 
ft. long, and 8 in. at one end and 5 in. at the other? 

Suggestion. — The average width is one half of the sam of the 
two end widths. In practice, this woald be foand by measuring 
the board at its middle. 

How many feet of /umber in: 

17. 20 boards 14 ft. long, 6 in. wide, and 1 in thick? 

18. 9 joists 12 ft. long, 8 in. wide, and 2 in. thick? 

19. 5 joists 14 ft. long, and 4 in. by 3 in.? 

20. 10 planks 16 ft. long, 10 in. wide, 2^ in. thick? 

21. Find the cost, at $18.00 per M., of: 

34 boards 16 ft. long, 10 in. wide, and 1 in. thick. 
16 boards 12 ft. long, 8 in. wide, and 1 in. thick. 
16 scantling 14 ft. long, and 4 in. by 2 in. 
9 joists 12 ft. long, and 6 in. by 2^ in. 
26 flooring 14 ft. long, and 6 in. by \ in. 

22. What will be the cost of 4 sills, two of them be- 
ing 24 ft. long, and 8 in. by 6 in., and two being 30 
ft. long, and 8 in. by 6 in., at $16.00 per M. ? 

23. Find the cost of flooring, allowing nothing for 
waste, for a floor 21 ft. by 16 ft., at $22 per M. 

24. How many feet of siding 5 in. wide will be re- 
quired to cover the four sides of a house 40 ft. long, 28 ft. 
wide, 20 ft. high, if they be laid 4 in. to the weather, and 
150 sq. ft. be deducted for doors, windows, and cornice? 

25. How many thousand shingles will be required to 
cover a gable roof 50 ft. long and each of the two sides 
22^ ft. wide, allowing a thousand shingles to every 
125 sq. ft.? At $3.25 per M., what will be the cost? 

IV. Land Surveys. 

Art. 196. The public lands of the United States are 
divided by survey into Tovmships 6 miles square, and 
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N. 



these are divided into 36 equal parts, called Sections, 
each being one mile square. The sections are subdi- 
vided into half-sections, quarter-sectionSj halj-quarter-sectimis, 
and quarter-qiiarter-sections. 

In the survey of the public lands by the United States Grovem- 
ment, a line is run through a given territory north and south, 
and another line east and west The north and south line is 
called the Principal Meridian, and the east and west line the 
Base lAne, 

lines are then run parallel to the principal meridian six 
miles apart, and other lines parallel to the base line six miles 
apart, thus forming Townships six miles square. 

The lines of townships running north and south are called 
Ranges, and these are numbered from the principal meridian 
east and west The townships are numbered from the base 
line north and south; and hence the location of a township is 

accurately designated by its 
number and the number of 
the range. Thus T. 5 N., R, 
8 E., designates the fifth 
township north of the base 
line, in the third range east 
of the principal meridian. 

The sections of a town- 
ship are numbered from the 
north-east comer across to 
the west, and back on the 
second line of sections to 
the east, and thus back and 
forth, as is shown in the 
diagram at the right. 
Each section is divided into halves and quarters, and the 

quarters are subdivided into halves and 
quarters, and designated, as is shown 
in the diagram at the left Thus, the N. 
W. J of N. W. J, Sec. 8, designates the 
north-west quarter of the north-west 
quarter of section 8. 

A section contains 640 acres ; a half- 
section, 320 acres; a quarter-section, 160 
acres, etc. 
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28. Write out the description in full, and give the 
number of acres in each of the following tracts of 
land: 

(a) N. W. i, Sec. 12, T. 10, N. R. 6 W. 

(6) W. i of N. E. i, Sec. 23, T. 13, S. R. 4 E. 

(c) S. E. \ of N. E. i, Sec. 18, T. 7, N. R. 2 W. 

((T) S. i and W. ^ of N. W. i, Sec. 7, T. 11, N. R. 5 W. 

(e) S. E. i and S. E. \pi N. E. \ Sec. 6, T. 9, N. R. 6 E. 

27. What will be the cost of a quarter-section and a 
half-quarter-section of land at $14.60 an acre? A half- 
section and a half-quarter-section? 

Art. 197. In measuring land, surveyors use a chain 
4 rods long, and made of 100 links of equal length. 

A square chain is 16 square rods, and 10 square 
chains are an acre. 

Note. — This chain is called Gunter's chain. Each link is 
xir of 66 ft., or 7^ in. 

28. How many acres in a tract of land 60 ch. long 
and 32 ch. 50 1. wide? 

PROCESS : 60 sq. ch. X 32^ -^10= 195 acres. 

29. How many acres in a field 15 ch. long and 8 ch. 
40 1. wide? 32 ch. by 10 ch. 25 1.? 

80. How many acres in a street 80 ch. 60 1. long 
and 90 1. wide? 

81. How many acres in a field 64 rods long and 
35 J rods wide? What will be its cost at $36.50 an 
acre? 

82. How many acres in a street f of a mile long and 
4 rods wide ? 2^ miles long and 3J rods wide ? 

83. A man bought a farm 80 ch. long and 40 ch. 
wide at $22.50 an acre: what part of a section did he 
buy, and how much did it cost? 
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MEASUREMENT OF SOLIDS. 

DBFtmnotis. 

^ ^ Art, 198, A Beotangular Solid is 

'!H a body bounded by eix rectangular 

I eurfaceB. 

I, . i,iii„i„;ii;i,;j ..y The eurfaces bounding a solid are called 

Fa/ve, and the sides ol these faces are called 
Edget. A rectatiKular solid has twelve edges. The face on which 
a solid is supposed to test is called its Bate. 

Art. 199. A Cylinder is a solid nhose two bases 
are equal and parallel circles, and whose 

I lateral surface is uniformly curved. 
Art, 200. The solid contests of a body is 
called its Volume or Capacity. It is expressed 
in some unit of measure ; as a cubic inch, a 
cubic foot, etc. 



|l'::i|!'J!i'l"ll!li||ill?H 



L How many cubic feet in a 
rectangular solid 4 feet long, 1 foot 
wide, and 1 foot thick? 

2. How many cubic feet in a 
rectangular solid 4 feet long, 2 
feet wide, and 1 foot thick ? 

3. How many cubic feet in a 
rectangular solid 4 feet long, 2 feet 
wide, and 2 feet thick? 

Solution.— A rectangular solid 4 feet 

long, 1 foot wide, and 1 foot thick con- 

■* •■'■ tains 4 cu. feet; a solid 4 feet long, 2 

feet wide, and 1 foot thick contains 3 times 4 cu. feet, which is 

8 cu. feet ; and a solid 4 feet long, 2 feet wide, and 2 feet thick 

contains 2 times 8 cu. feet, which is 16 cu. feet 
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4. How many cubic feet in a block of marble 6 ft. 
long, 3 ft. wide, and 2 feet thick? 10 ft. long, 5 ft. 
wide, and 4 ft. thick? 

5. How many cubic feet in a piece of ice 5 ft. long, 
2 ft. wide, and ^ ft. thick? 

6. How many cubic feet in a bin 6 ft. long, 3 ft. 
wide, and 3 ft. deep? 8 ft. long, 5 ft. wide, and 2 ft. 
deep? 6 ft. long, 3J ft. wide, and If ft. deep? 

7. How many cubic yards in a room 5 yd. long, 4 
yd. wide, and 3 yd. high? 

8. If the number of cubic inches corresponding to 
the number of inches in the length or edge of a rect- 
angular solid be multiplied by the number of inches 
in its width, what will the product represent? If this 
product be multiplied by the number of inches in the 
height of the solid, what will this product represent? 

WRITTEN PROBLEMS. 

9. How many cubic feet in a block process. 
of granite 16 ft. long, 8 ft. wide, and 16 cu. ft. 
5 ft. thick? _8 

10. How many cubic feet in a pile i28 cu. ft. 
of wood 45 ft. long, 3^ ft. wide, and 5 

7f*-^^g^^ , 640CU. ft. 

11. How many cubic yards in a 

cellar '30 feet long, 21 feet wide, and 6 feet deep? 

12. How many cubic feet in a cube, each of whose 
edges is 15 ft. in length? 12^ ft. in length? 

13. A building 65 ft. by 44 ft. has a foundation wall 
12 ft. deep and 2 ft. thick : how many cubic feet in the 
foundations ? 

14. A pile of wood containing 840 cu. ft. is 30 ft. 
long and 3^ ft. wide: how high is the pile? 

15. If 27 bricks make a cu. ft., how many bricks will 
make a wall 45 ft. long, 27 ft. high, and 2^ ft. thick? 

N C A.— 15 
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16. The base of a cylinder is 12 in. in diameter, and 
its altitude is 26 in. : how many cubic inches in its 
solid contents? 

PROCESS. 

12 in. X 3.1416 = 37.6992 in., circum. 

37.6992 sq. in. -X 3 = 113.0976, sq. in., area of base. 

113.0976 cu. in. X 25 = 2827.44 cu. in., solid contents. 

17. How many cubic feet in a round block of timber 
5 ft. long and 2 ft. in diameter? 

Note. — ^Tlie block of tiinber is a cylinder. 

18. How many cubic feet in a round cistern 5 ft. in 
diameter and 8 ft. 6 in. deep? 

19. How many cubic feet in a circular well 30 ft. 
deep and 3 ft. in diameter? 4 ft. in diameter? 

Art. 201. 1. To find the solid contents of a rect- 
angular solid : 

Bule. — Multiply the number of cubic units corresponding 
to the linear units in the length by the widths and this 
product by the thickness. 

Note. — Tlie width and thickness are considered abstract num- 
bers. 

2. To find the length, width, or thickness of a rect- 
angular solid: 

Bule. — Divide the solid contents by the number of cubic 
units corresponding to the product of the other tivo dimen- 
sions. 

Note. — The three dimensions of a solid (length, width, and 
height) must be in the same denomination. 

3. To find the solid contents of a cylinder: 

Bule. — Multiply the number of cubic units corresponding 
to the square units in the area of the base by the altitude. 
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APPUOATIOMS OF SOLtD UBASURBIUNTB. 

I. Wood and Stokk. 

Art. 202. A cord of wood is a pile 8 ft. long, 4 ft 
wide, 4 ft. high, containing 128 cu. ft. 

Note.— 1 ft. in leiiKth of BUtti a pil«, or ^ of a cord, is called 

a cord fool (litUe used). 



1 How many cords in a pile of wood 36 ft. long, 7 
ft. high, and 4 ft. wide? 

2. How many cords of wood in three pilee, the first 
being 23 ft. long, 4 ft. wide, and 7 ft. high ; the sec- 
ond, 28 ft. long, 4 ft. wide, and 6J ft. high ; and the 
third 17 ft. long, 8 ft. wide, and 7} ft. high? 

3. How many cords of four-foot wood in a pile 28 ft. 
long, 6 ft. high? 36 ft. long, 6 ft. high? 

Note.— In practice, wood 4 ft in length, or less, is measured 
by midiiplyiag the leni/lh by the heiyhl, and dividiiig ike produet by 32. 
Sliort wood is sold at a less price per cord. 

1. How many corda of wood in two piles, one 20 ft. 
long, 6i ft. high, and the other 26 ft. long, 8 ft. high? 

fi. How many cords of stove-wood in a pile 18 ft. 
long, 8 ft. high ? 24 ft. long, 6 ft. high ? 

6. How much wood in a wagon-load piled in three 
lengths, each 3 ft. wide and 3 ft. high? What would 
be the cost at 84.80 per cord ? 

7. At $5.62i a cord, what would be the cost of a 
pile of three-foot wood 85^ ft. long, 6J ft. high? 

8. How many perches of rough stone in a wall 36 
rd. long, 2 J ft. thick, and 5 ft. high ? 

Note. — Stone is usually measureil by the pa-ek, which is a 
mass of atone IfiJ ft. long, li f(. wide, and 1 ft. thick, contain- 
in;^ 24f cu. ft. In some localities, the perch, used as a unit of 
measure, contains 10} cu. ft. Masonry is more generally meas- 
nrcii by the cubic yard. 
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9. How many perches of stone in a pile 60 ft. long, 
5 ft. wide, and 1 ft. 9 in. high? 

10. How many perches of masonry in the wall of a 
cellar 45 ft. long, 34 ft. wide, 8 ft. high, and 2 J ft. thick ? 

Note. — In measuring walls of cellars and buildings, masons 
take the distance round the outside of the walls (the girth) for 
the length, thus measuring each comer twice. 

1 L How many cubic yards of masonry in the founda- 
tion walls of a house, the two side walls being each 48 
ft. long, 2i ft. wide, and 7 ft. high; and the two end 
walls, each 32 ft. long, 2^ ft. wide, and 7 ft. high? 



II. BiKS, Tanks, and Cisterns. 

Art. 203. The capacity of bins for. grain is usually 
measured in bushels ; and the capacity of tanks, cisterns, 
etc., in gallons or barrels. 

Note. — The United States standard bushel contains 2150.4 cu. 
in.; the liquid gallon, 231 cu. in.; and the dry gallon (| bu.), 
268.8 cu. in. ; 6 dry gallons equal nearly 7 liquid gallons. 

12. How many bushels of wheat will fill a bin 10 ft. 
long, 6 ft. wide, and 3 ft. deep? 

r 10 cu. ft. X 5 X 3 = 150 cu. ft. 
PROCESS : I 1728 cu. in. X 150 = 259200 cu. in. 

[ 259200 cu. in. -- 2150.4 cu. in. = 120.53 + (bu.). 

Note. — Since a bushel contains IJ cu. ft. nearly, the capacity 
of a bin in bushels is found in practice by taking ^ of the number 
of cubic feet in it, 

13. How many bushels of wheat will fill a bin 4 ft. 
long, 2^ ft. wide, and 2 ft. 9 in. deep? 

14. How many bushels of oats will fill a wagon box 
9 ft. long, 3 ft. 4 in. wide, and 15 in. deep? 

Note. — Wheat and other grains are usually sold by weight, 
and hence the measurement of bins is of little {xactical value. 
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16. How many gallons of water will fill a tank 5 ft. 
square and 3 ft, deep? 

(5 cu. ft. X 5 X 3 = 75 cu. ft. 
PROCESS : I 1728 cu. in, X 75 = 129600 cu. in. 

( 129600 cu, in. -r- 231 cu. in. = 561.038 (gals.). 

Note. — In practice, 7J gallons are allowed for a cubic foot. 

16. How many gallons of water will a tank hold that 
is 12 ft. long, 3 ft. 4 in. wide, and 1 ft. 8 in. deep? 
How many barrels of 31^ gallons each? 

17. How many gallons will a vat hold that is 5 ft. 
square and 20 in. deep? How many barrels? 

18. How many gallons of water will a round cistern 
hold that is 5 ft. in diameter and 8 ft. deep? 

Suggestion. — Find the area of a circle 5 ft in diameter (the 
base of the cistern) and multiply this area by 8; the product will 
be the capacity of the cistern in cubic feet 

19. What is the capacity, in barrels, of a round cistern 
4 ft. in diameter and 10 ft. deep? 

20. How many gallons will a round tank hold that 
is 15 in. in diameter and 28 in. deep? 

21. How many gallons of cider will fill a cask 16 in. 
in diameter and 27 in. long., no allowance being made 
for bulge? 

Art. 204. 1. To find the capacity of a bin in bushels : 

Bule. — Divide the contents in cubic inches by 2150.42. 
Or, Take f of the contents in cubic fe^t 

2. To find the capacity of a vessel is liquid gallons: 

Bule. — Divide the contents in cubic inches by 231. Or, 
Multiply 7i gallons by the contents in cubic feet. 

Note. — The capacity in dry gallons is found by dividing the 
(ton tents in cubic inches by 268-8. 
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III. Spbcific Gravity. 

Art. 205. The specific gravity of any substance is 
the number of times its weight contains the weight of 
an equal volume of water. 

The specific gravity of a few common liquids and solids are 
as follows: 

Pure cows milk, 1.03 Iron (virought), 7.6 to 7.8 

Human blood, . 1.0055 Gold, ... 19. to 19.6 

Alcohol, . . . .791 Silver, . . . 10.5 

Mercury, . . 13.596 Copper, . . 8.6 to 8.9 

Ice, 92 Quartz, . . 2.65 

Since the weight of a cubic foot of water at its greatest density 
is 1000 oz., or 62} lb., the weight of a cubic foot of any substance 
is found by muUiplying 1000 oz. avoir, by Us specific gravity. 

22. What is the weight, in pounds, of a gallon of 
water, allowing 7i gallons to the cubic foot? A gallon 
of milk? 

23. What is the weight of a cubic foot of ice? A 
cubic foot of quartz rock ? 

24. What is the weight of a bar of wrought iron 1 
in. square and 10 ft. long? 

25. What is the weight of a brick of silver 2 in. by . 
4 in. and 8 in. long? 

26. If 25' of milk weigh 25.5'^« is the milk pure? 
What would be the weight of the milk, if pure? 

MISCELLANEOUS PROBLEMS. 

1. What would be the cost of a township of land 6 
miles square, at SI 0.50 an acre? 

2. A park containing 40 acres is 50 rods wide : how 
long is it? 

3. A circular park is 165 yards in diameter: how 
many acres does it contain? 
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4. How many bricks, 8 in. by 4 in., will pave a 
walk 60 ft. long and 12f ft. wide, with 'no allowance 
for edges or waste? 

5. How many yards of carpeting f of a yard wide 
will carpet a room 27 ft. long and 20J ft. wide, if 
the strips run lengthwise, with a loss of 6 in. in 
matching? 

6. How many yards of Brussels carpeting f of a 
yard wide will carpet a room 18J ft. long and 15 ft. 
wide, if the strips run lengthwise, with an allowance 
of 8 in. for matching figures ? 

7. What will it cost to plaster the walls and ceiling 
of a room 15 ft. long, 12 ft. wide, and 9 ft. high, at 
50 cts. a square yard, with an allowance of 15 sq. yd. 
for doors and windows? 

8. A bin is 8 ft. long, 3^ ft. wide, and 4 ft. deep : 
how many bushels of grain will it hold ? 

9. How many cubic feet* in the capacity of a circular 
well 3J ft. in diameter and 20 ft. deep? 

10. A round cistern is 5 ft. in diameter and 6 ft. 4 
in. deep: how many gallons of water will it hold? 

11. How many barrels (31 gal.) will a round cistern 
hold that is 3 ft. in diameter and 10 ft. deep? 

12. How many cubic blocks whose edges are 2 inches 
each, can be packed in a cubic box whose inside edges 
are 12 inches each? 

13. What will it cost to excavate a cellar 10.5" long, 
7.6" wide, and 1.8" deep, at 25 cts. per cu. meter? 

14. What will it cost to plaster the walls and ceiling 
of a room 8.5" long, 6.4" wide, and 3.8" high, at 45 cts. 
per square meter, 10'**- " being allowed for doors and 
windows ? 

15. How many cubic meters of gas will fill a round 
gasometer 5.5" in diameter and 3.25" deep? 

16. How many hektoliters of water will fill a cubic 
tank each of whose edges is 2.5" ? How many ^ial\ft\>L%*l 



perce:n^tage. 



NOTATION AND DEFINITIONS. 

Art. 206. One per cent of a number is one hundredth 
of it, two per cent is two hundredths, and, generally, 
any per cent of a number is so many hundredths of it. 

L How many hundredths of a number is 4 per cent 
of it? 7 per cent of it? 15 per cent? 112 per cent? 

8. How many hundredths of a number is 3J per cent 
of it ? 12^ per cent ? 33J per cent ? 133J per cent ? 

3. How many hundredths of a number is i of one 
per cent of it? f of one per cent? i per cent? 

4. What per cent of a number is -j-J^ of it? ^hs ^^ 
it? T^^ofit? T^^ofit? H*ofit? 

5. What per cent of a number is .05 of it? .09 of it? 
.03^ of it ? .33i of it ? .00^ of it ? .00^ of it ? 

6. What decimal part of a number is 8 per cent of it? 
15 per cent? 12^ per cent? 125 per cent? 

7. What decimal part of a number is 3^ per cent of 
it? 33| per cent? f per cent? f per cent? 

8. How much is 1 per cent of 400? 3 per cent? 

9. How much is 2 per cent of J600 ? 4 per cent ? 

WRITTEN EXERCISES. 

10. Express decimally 5 per cent; 8% ; 15%. 

Note.— The character ^ is often used for the words "per cent." 
Thus, S% denotes 8 per cent. 

11. Express decimally 1% ; 3% ; 6% ; 7% ; 8% ; 9%. 

12. Express decimally 15%; 20^; 25%; 33%; 46%. 

13. Express decimally 112%; 125%; 150%; 220%. 

(176) 



PERCENTAGE. 177 

14. Express decimally ^%] 3J% ; 12|% ; 24|%. 
SuGGEOTioN.— 6J^ = .06}, or .065 ; 3H = OSt, or .0325 ; etc. 

15. Express decimally 7f % ; 16f % ; 10J% ; 30J%. 

16. Express decimally i% ; f % ; i^ ; ^^ ; i^%. 

17. Express decimally 5% ; ^% ; 7^% ; i% ; 20^%. 

18. How much is 4% of $450? 

PROCESS : 4% of $460. = $450 X .04 = $18.00. 

19. How much is 5% of 80 hours? Of 160 hours? 

20. How much is 6% of $250? 15^? 20%? 



DBFINITIONB. 

Art. 207. When a given per cent of a number is 
taken, the result is called the percentage; the number 
of hundredths taken, the rate per cent; and the number 
itself, the base. 

If, for example, 6^ of 250 be taken, 15 (the result) is the per- 
centage, ^ the rate per cent (6 being the rate), and 260 the base. 

Art. 208. These three terms may be defined as fol- 
lows: 

A Percentage of a number is the result obtained by 
taking any per cent of it. 

The Bate Per Cent is the fraction denoting the num- 
ber of hundredths taken. 

The Base is the number of which a per cent is taken. 

Notes. — 1. In this treatise the terms rate per cent and rate are 
not used as synonymous. The rate is the numercUor of the frac- 
tion which is the rate per cent, the denominator being 100. The 
convenience, as well as accuracy, of this distinction will be made 
obvious by a comparison of the two rules in the following cases. 

2. The rate per cent may be expressed in fijj^ures either in the 
form of a common fraction, as yJt^, or in the form of a decimal, 
as .06. When written in the decimal form it is said to be 
expressed decimally. 
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Art. 209. The character % is read per cent. 

Art. 210. Percentage is that branch of Arithmetic 
in which one hundred is the basis of computation. 

The term per cent is a contraction of the Latin per centum, 
which means by the hundred. 



THE THREE CASES OF PERCENTAGE. 

Art. 211. The Base, Percentage, and Rate Per Cent 
have such relations to each other that, if any two of 
them are given, the other may be found. Hence, there 
are three distinct operations or processes in percentage, 
usually called Cases, 

Art. 212. These distinct processes may be thus stated : 

1, The Base and Rate Per Cent given to find the Percentage, 

2, The Base and Percentage given to find the Rate Per Cent, 
S. The Percentage and Rate Per Cent given to find the Base, 

Note.— -A fourth case is usually given, including problems in 
which the sum or difference of the base and percentage and the 
rate per cent are given to find the base ; but the percentage part 
of the process does not differ essentially from Case III. The sum 
or difference given is a percentage of tne base, and the new rate 
per cent, found by adding the given rate per cent to or subtract- 
ing it from 100 fc, is the Bate Per Cent. The adding of the given 
rate per cent to or subtracting it from 100^, as the case may 
be, is not an operation of percentage, but is simply the adding 
or subtracting of numbers. 

CASE I. 

THE BASE AND THE RATE PER CENT GIVEN TO FIND THE 

PEROBNTAOB. 

1. How much is 5% of 800 ? 

Solutions.—!, bfo of 800 = yj^ of 800, which is 40. Or, 

2. 1% of 800 = jis of 800, which is 8 ; and bfo of 800 = 5 times 
8, which is 40. 
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2. What is 4% of 50? 6% ? 8% ? 10% ? 
8. What is 5% of 40? Of 60? 80? 120? 

4. What is 3% of 200? 300? 500? 700? 

5. What is 6% of 250 miles? 10% ? 12% ? 20% ? 

6. What is i% of 100^ days? 200 days? 500 days? 

7. What is |% of $800? $1200? $2000? $600? 



WRITTEN PROBLEMS. 

8. What is 8% of $674.50? 

1st PR0CES8. 2d process. 

$674.50 $6,745 = 1% 

.08 8 



$53.9600 $53,960 = 8% 

Note. — Let the pupil use the first process only until he is 
familiar with it. In the second process 1^ of the hase is found 
by removing the decimal point two places to the left (Art. 115). 

What is: 

9. b% of 245? 19. ^% of $540? 

10. 9% of 350? 20. -^% of $4000? 

11. 15% of 1200? 2L f% of 21700 ft.? 

12. 25% of 37.5? 22. \fo of $48.50? 

la 33% of $150? 23. 33^% of 965 days? 

14. 8^ of $37.50? 24. 16f% of $.54? 

15. 3% of $180.25? 25. 15% of |? Of ^? 

16. 1J% of 1050 lb.? 26. 66f% of ^^? Of 2|? 

17. 2\% of 60.8 lb.? 27. 12% of .25? Of .45? 

18. 12i% of 560 days? 28. 6J^ of 50? Of .75? 

29. What is the difference between 33% and 25^% 
of 480 miles ? Of 2670 miles ? 

30. If 70% of a certain ore is iron, how much iron 
is there in 3740 pounds of ore? 

8L If 20% of air-dried wood is water, how much 
water is there in 143f tons of wood? 
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FOBMUIiA AND BUI«B8. 



Art. 213. Formula. — Percentage = base X nife per cent. 

Art. 214. To find a given per cent of any number : 

Bules. — 1. Multiply the given number by the given rate 
per cent. Or, 

2, Remove the decimal point in the given number two places 
to the left^ and multiply the result by the rate. 

Note. — When the rate per cent is used in a written process 
as a multiplier or divisor it should be expressed decimally. 



CASE II. ^ 

THB BA8B AND THB PBBOBNTAGB QrVBN TO FIND THB RATB 

PBB OBNT. 

1. What per cent of 16 is 4? 

Solution. — 1 is ^ of 16, and 4 is ^, or J, of 16 ; }=i^ or 259^,. 

2. What per cent of $60 are $5 ? $20 ? 
8. What per cent of $300 are $12? $30? 

4. What per cent of 150 lb. are 76 lb. ? 60 lb. ? 
6. What per cent of 260 ft. are 60 ft. ? 100 ft. ? 

WRITTEN PROBLEMS. 

8. What per cent of 62.6 is 16? 

IST PROCESS. 2d process. 

15 -- 62.5 = .24 1 ^ of 62.5 = .625 

.24 = 24% , Ans. 15 -^ .626 = 24, Rate, 

Note. — ^The quotient obtained by the first process is the rate 
per centf and the quotient obtained by the second process is the 
rate. 
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What per cent of: 

7. 76 is 4.5? 16. 75 lb. are 16.5 lb.? 

8. 125 is 25? 18. 20 ft. are 1.2 ft.? 

9. 120 is 40? 17. 37i yd. are 5 yd.? 
10. $450 are $90? 18. .75 is .15? 

IL $192 are $32? 19. .60 is .45? 

12. $760 are $19? 20. | is i? 

la $1000 are $5? 21. | is |? 

14. $6 are 45 cts.? 22. 2^ is |? 

23. A farmer had 320 sheep and sold 48 of them : 
what per cent of the flock did he sell? 

24. A gold ring is 18 carats fine : what per cent of it 
is gold? If it were 16 carats fine, what per cent of it 
would be gold ? 

25. What per cent of $45 is l^% of $150? 

FORMULA AND BULBS. 

Art. 215. Formula. — R(ite% = percentage -5- base. 

Art. 216. To find what per cent one number is of 
another: 

Bules. — 1. Divide the number which is the percentage by 
the base, and the quotient expressed in hundredths will be the 
rate per cent. Or, 

2. Divide the number which is the percentage by one per 
cent of the base, and the quotient will be the rate. 

CASE III. 
PBBOBMTAGB AND BATE PEB CENT QIVEN TO FIND THE BASE. 

1. 45 is 15% of what number? 

Solution.— If 46 is 15 ^ of a number, 1% of it is ^ of 45, 
which is 3, and 100 ^, or the number, is 100 times 3, which is 300. 

2. 320 is 16% of what number? i 
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3. 7.2 pounds are 12% of how many pounds? 

4, 75 miles are 25% of how many miles? 
6. 208 rods are 104% of how many rods? 

6. $540 are 108% of how many dollars? 

7. 216 is 8% more than what number? 

SuGGESTiox. — If 216 is 8 % more than a number, 216 is 100 ^ 
-f- 8%, or 1085fc of the number. 



8. 318 is 6^ more than what number? 

9. $480 is 20% more than what sum of money f 

10. 560 lb. are 12% more than how many pounds? 

11. 184 is 8% less than what number? 
Suggestion. — 184 is 100^ — 8^, or 92^ of the number. 

12. 285 is 5% less than what number? 

13. $356 are 11% less than how many dollars? 

14. 425 feet are 15% less than how many feet? 

WRITTEN PROBLEMS. 

16. 256 is 36% of what number? 
18. lOli is 15% of what number? 

17. 99 is 33 J^ of what number? 

18. 30 lb. are 45% of how many pounds? 

19. 12i is 8% of what number? 

20. 125 is 30% of what number? 

21. 7.15 is 20% of what number? 

22. 5^ is 50% of what number? 

23. 240 men are 12^% of how many men? 
21 $78 are 10% of how many dollars? 

25. I is 20% of what number? 

26. 540 sheep are 36% of how many sheep? 

27. 5280 pounds are 66f% of how many pounds? 

28. $189.80 are 104% of what sum of money? 

29. What number plus 16% of itself equals 87? 

IST PROCESS. 2d process. 

87 -^ 1.16 = 75, Ans, (87 ^ 116) X 100 = 76, Ans, 
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80. What number plus 6% of itself equals 25.5? 
31. What number plus 1^% of itself equals 243.6? 
82. What number plus 8% of itself equals 13.5 ? 

33. How many yards less 8^ equal 42.78 yd.? 

34. What sum of money less 7% of itself is $483.60? 

35. What sum of money less 12\fo of itself is $34.50? 

36. What sum of money less ^% of itself is $44.60? 

37. What number less 6% of itself is 470? 

38. What number plus 30% of itself equals 162.5? 

39. What number less 16|% of itself equals 2035.8? 



FORMULA AND RULES. 

Art. 217. Formula. — Base = percentage -r- rate per cent. 

Art. 218. To find a number when a certain percent- 
age of it is given : 

Bules.' — 1, Divide the number which is the percentage by 
the rate per cent expressed decimally. Or, 

2. Divide the number which is the percentage by the rate, 
and multiply the quotient by 100, 

Note.— When the given number is a given per cent more or 
less than the required number, the true rate per cent is 1 plvi» 
or minus the given rate per cent. Art. 212, note. 

THE RATE AN ALIQUOT PART OF 100. 

Art. 219. When the rate is an aliquot part of 100, 
the percentage of a number may be found by tak- 
ing the same aliquot part of it. Thus, 33^^ of $48 = 
i of $48. 

• 

The process in finding a number when a percentage of it and 
the rate per cent are given, may likewise be shortened by using 
the aliquot fraction. 

The aliquot parts of 100^ most frequently used are \2\<fo (i), 
16* €f, (i), 20 <fc (i), 25 % .(i), 33J <fc (i), and 50 <fo (i). 
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WRITTEN PROBLEMS. 

L What is 12\% of 49.80? 16f % ? 20%? 
2. What is 25% of 6.4? Of 26.32? 17^? 2H? 
a What is 33i% of $689.64? Of $1448.25? 
4. What is 50% of 786.7 miles? 84.25 ft.? 
8. 84.6 is 33^% of what number? 
8. 5^^ is 12^^% of what number? 

7. 876.5 days are 16f% of how many days? 

8. $85.90 are 50% more than what sum of money? 

9. $360.45 are 25% less that what sum of money? 

Note. — Let the pupil solve the following problems in which 
the rate is an aliquot part of 100. 



MISCtLLANEOUS PRACTICAL PROBLtMS. 

ORAL PROBLEMS. 

1. What is 12|% of 640? 16f % of 360? 

2. What is 33^% of 672? 66i% of 321? 
8. 15 is what per cent of 60? Of 90? 

4. 16f pounds are what per cent of 50 lb.? 1201b.? 

6. 25% of 120 is what per cent of 90? 120? 
8. 33^% of 150 is what per cent of 250? 

7. 80 is 12^% of what number? 

8. 20% of 105 is 25% of what number? 

9. 33^^ of 225 is 15% of what number? 

10. 45 is what per cent of 75% of 120? 

11. 360 is 20% more than what number? 

12. 60 is 33 J % more than what number? 

18. 33^% of 240 is 33^% less than what number? 

14. 25% of 280 is 16|^ more than what number? 

15. What per cent of any number is f of it? f of it? 

16. What per cent of any number is ^ of it? 

17. What per cent of any number is f of it ? ^ of it ? 

18. What per cent of any number is ^f of it? 
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19. A man is 60 years of age, and 20% of his age is 
25% of the age of his wife: how old is his wife? 

20. A company of 75 men lost 25 men in a certain 
battle : what per cent of the company remained ? 

21. Charles is 15 years old, and his age is 30% of 
his father's age: how old is his father? ^,> 

22. A man's expenses are $28 a month, which is 70% 
of his wages : how much does he earn a month ? 

23. In a certain school 96 pupils study arithmetic, 
which is 24 per cent of the whole number of pupils in 
school: how many pupils in the school? 

24. A horse cost $160, which was 20% less than the 
cost of a carriage : what was the cost of the carriage ? 

26. A school enrolls 230 boys, which is 15% more 
than the number of girls enrolled : how many pupils 
in the school? 

WRITTEN PROBLEMS. 

26. A man receives $1650 a year, and his expenses 
are 87^% of his income : how much has he left ? 

27. A regiment of 750 men lost 160 in a certain 
battle : what per cent of the regiment remained ? 

28. The number of pupils in daily attendance in a 
certain school is 420, which is 80% of the number en- 
rolled : how many pupils are enrolled ? 

29. The number of youth of school age in a certain 
city is 5220, which is 36% of the number of inhabit- 
ants : what is the population of the city ? 

80. A man spent 60% of his money for a suit of 
clothes, 25% of it for books, and had $7.50 left: how 
much money had he at first? 

31. A man invested $5400 in land, which was 37^% 
of his property : what was the value of his property ? 

32. In a storm, a ship's crew threw overboard 250 
barrels of flour, which was 40% of the number of barrels 
on board : how many barrels of flour were left ? 

N. c. A.— 16. 
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33. A man owning 60% of a factory, sold 40% of 
his share for J9600: at this rate, what was the value 
of the factory ? 

31 The land surface of the earth is about 50000000 
square miles, which is 33^% of the water surface : what 
is the extent of the water surface? 

35. The population of a certain city in 1870 was 
64000, which is 80% of the population in 1880: what 
was the population in 1880? 

36. A farm was sold for $6390, which was 12 J % more 
than it cost: what was the cost of the farm? 

87. A grain dealer owning 58500 bushels of wheat, 
shipped 37^% of it by a steamer, 33^^ of it by a 
schooner, and the rest of it by railroad: how many 
bushels did he ship by each? 

38. The population of a certain city in 1870 was 
63500, and the census of 1880 shows an increase of 
17^% : what was the population in 1880? 

39. A's farm contains 306 acres, which is 32^ less 
than B's: how many acres in B's farm? 

40. When gold was worth 25% more than currency, 
what was the gold value of $150 in currency ? 

41. When gold was worth 20% more than currency, 
what was the value in gold of a dollar bill? 

42. The number of pupils in daily attendance at a 
school is 570, which is 5% less than the number en- 
rolled : how many pupils are enrolled ? 

43. The number of pupils enrolled in a certain school is 
920, which is 15% more than the average number of pupils 
in daily attendance: what is the average daily attendance? 

44. The population of -a certain city in 1880 was 
171572, which is 18% more than its population in 1870: 
what was the population in 1870? 

45. A farm contains 480 acres, of which 30% is meadow, 
25^% pasture, 16|^ grain land, and the rest woodland: 
how many acres of each kind of land in the farm ? 
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46. A merchant failed in business owing $10500, and 
having $6300 worth of property : what per cent of his 
indebtedness can he pay? 

47. A clerk, receiving a yearly salary of $950, pays 
$275 a year for board, $180 for clothing, and $150 for 
other expenses : what per cent of his salary is left ? 

48. A lady pays $280 a year for board, $175 a year 
for clothing and other expenses, and lays up 35% of 
her income: what is her income? 

49. A man's expenses are 80% of his income, and 
33^% of his income equals 10% of his property, which 
is valued at $27000: what is his income? What are 
his expenses? 

50. A merchant sold a stock of goods for $10811, and 
gained 13|^% : what was the cost of the goods ? 

6L A cargo of damaged corn was sold at auction for 
$9450, which was 33^% less than cost: what was the 
cost of the corn ? 

62. An orchard contains 1200 trees, of which 45^ are 
apple, 22^ peach, 12^% cherry, and the rest pear: how 
many trees of each kind in the orchard ? 

63. A owns 42^% of a factory . worth $35000, B owns 
37% of it, and C owns the remainder: what is the 
value of each of their shares? 

64. A man bequeathed $7560 to his wife, which was 
62^% of the sum bequeathed to his children, and the 
sum bequeathed to his ^wife and children was 80% of 
his estate: what was the value of the estate? What 
per cent of the estate did the wife receive? 

bb. The population of a city in 1880 was 41064, 
which was 16% more than in 1870, and the population 
in 1870 was 6J:% less than in 1875 : what was the 
population in 1875? 

66. The number of deaths in a certain city in 1879 
was 1950, which was equal to 3J% of the population : 
what was the population? 
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APPLICATIONS OF PERCENTAGE. 

Art. 220. The principal applications of percentage 
are Profit and Loss, Commission and Brokerage, Capital 
Stocky Insurance, Taxes, Customs, Bankruptcy, Interest, Dis- 
count, Stock Investments, Exchange, and Equation of Pay- 
ments. The last five involve the element of time. 

All the problems are solved by the application of the princi- 
ples of one or more of the three cases of percentage. 

PROFIT AND LOSS. 

Art. 22n. The Cost of an article is the price paid 
for it, or the total expense incurred in producing it. 

Art. 222. The Selling Fries of an article is the 
amount asked or received for it by the seller. 

The selling price of the seller is the cost to the buyer. 

Art. 223. When an article is sold for more than its 
cost, it is said to be sold at a profit or gain; when it is 
sold for less than its cost, it is said to be sold at a loss 
or discount 

Note. — Tlie terms gain and loss are not limited to business 
transactions. When any quantity undergoes an increase or de- 
crease, from any cause, there is a gain or loss, and when such 
gain or loss can be expressed in hundredths, it may be com- 
puted by the principles of percentage. 

ORAL PROBLEMS. 

1. A merchant bought a piece of cloth for $80, and 
sold it at 25^ profit: for how much did he sell it? 

2. A dealer bought hats at $5 apiece, and sold them 
at 20^ profit: what was the selling price? 

3. Hats, costing $6 apiece, were sold at a loss of 
20% : what was the selling price? 
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4, At what price must flour, costing $6 a barrel, be 
sold to gain 16|% ? To gain 25%? 33J% ? 

6. A grocer bought sugar at 12 cts., 16 cts., and 18 
cts. a pound: for how much must each kind be sold 
to gain 20% ? To gain 25% ? 33^%? 

6. A merchant sells broadcloth, costing $4, for $5 a 
yard: what per cent does he gain? 

7. When broadcloth, costing ?5 a yard, is sold for $4 
a yard, what is the loss per cent? 

8. Teas costing $1.20, $1.40, and $1.50 a pound, are 
sold respectively at $1.50, $1.70, and $1.80 a pound: 
what is the gain per cent on each? 

9. A merchant sold velvet at a profit of $2 a yard, 
and gained 20% : how much did it cost? 

10. A dealer sold boots at $1.50 a pair less than 
cost, and thereby lost 33^% : what did they cost? 

IL A grocer sold tea at 20 cents above cost, and 
gained 16J% : what was the cost of the tea? What 
was the selling price? 

12, A man sold a horse for $90, and gained 20% : 
what was the cost of the horse ? 

13, A man sold a horse for $80, and lost 20^ : what 
was the cost of the horse ? 

14, Sold butter at 40 cts. a pound, and gained 25% : 
how much did it cost? 

16. A watch, costing $80, was sold at a loss of 10% : 
for how much was it sold? 

16. How must shoes, costing $2, $2.50, and $3 a pair, 
be sold respectively to gain 25^ ? To gain 30% ? 

17. How must muslin that cost 10 cts., 15 cts., and 
18 cts. a yard, be sold to gain 20% ? To gain 25% ? 

18. Sold tea at 90 cts. a pound, and gained 20% : what 
would have been my gain per cent if sold at $1 a pound ? 

19. A merchant sells goods at retail at 30% above 
cost, and at wholesale at 10% less than the retail price : 
what is his gain per cent on goods sold at wholeaala*^ 



\ 
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20. A merchant marked a piece of silk at 26% above 
cost, and then sold it at 20% less than the marked 
price: did he gain or lose, and how much? 

2L An article that cost nothing was sold for 85: 
what was the gain per cent? What would have been 
the gain per cent if it had been sold for $10? 

Suggestion.— The base is and the gain $5. 

22. Can an article be sold at a loss equal to or 
greater than 100^ ? Could it be sold at a gain greater 
than 100% ? Explain each answer, supposing the cost 
to be $5. 

WRITTEN PROBLEMS. 

23. A house and lot which cost 86750 were sold at a 
gain of 12 J% : for how much were they sold ? 

24. Carriages costing 8165 each are sold at 18% profit : 
what is the gain on each carriage? 

26. A man paid 84500 for a farm, and sold it for 
85400: what was the gain per cent? 

26. A drover bought cattle at 865 a head, and sold 
them at 884.50 a head : what was the gain per cent ? 

27. A drover bought horses at 8130 a head, expended 
86 each in taking them to market, and then sold them 
at 8153.50 a head: what was the gain per cent? 

28. A cargo of wheat costing 816500, being damaged, 
was sold for 813750: what was the loss per cent? 

29. A merchant sold a lot of goods at 12^% profit, 
and gained 88160: what was the cost? 

30. A grocer sold 82 barrels of apples at 22% profit, 
and gained 845.10: what was the cost per barrel? 

31. A man sold a watch for 8180, and lost 16f % : 
what was the cost of the watch ? 

32. A house and lot were sold for 87762.50, at a gain 
of 15% : what was the cost? 

33. A firm sold 845000 worth of goods in a year; | 
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of the receipts were sales at 20% profit, ^ at 25% profit, 
and the rest at 33^% profit: what was the total cost? 
84. Sold a piece of carpeting for $240, and lost 20% : 
w^hat selling price would have given a gain of 20% ? 

35. How must cloth, costing J3.50 a yard, be marked 
that a merchant may deduct 15% from the marked 
price and still make 15% profit? 

36. A merchant marked a lot of goods at 20% above 
cost, but, in consequence of a rise in the market price, 
he marked up the goods 10% on the marked price: 
what per cent was the last selling price of the cost? 
What would be his gain on sales amounting to 
»5780.50? 

FORMULAS AND RULBS. 

Art. 224. Formulas. — 1. Gain or los8=co8tXrate%^ 

2. Rate%=gain or loss-r-cost, 

3. Cost=gain or lo88-7-rate%, 

4. Cost=8ellingprice-^\^+^^^%' 

U — rate%. 

Art. 225. 1. To find the gain or loss, the cost and 
rate per cent being given: 

Bule. — MuUiplij the cost by the rate per certt. 

2. To find the rate per cent, the cost and the gain 
or loss being given: 

Bule. — Divide the gain or loss by the cost, and the quo- 
tient expressed in hundredths will be the rate per .cent. 

3. To find the cost, the gain or loss and the rate per 
cent being given: 

Bule. — Divide the gain or loss by the rate per cent, 

4. To find the cost, the selling price and the rate f»er 
cent of gain or loss being given : 

Bule. — Divide the selling price by 1 plus or minus the 
rale per cent. 
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COMMISSION AND BROKERAGE. 

Art. 226. An Agent is a person who transacts busi- 
ness for another. 

Agents are called Factors^ Commimon MerdiantSy Brokers^ CoUedorSf 
etc. A Factor, or Commission Merchant, buys and sells goods in- 
trusted to his possession and control. A Broker buys and sells 
bills of exchange, stocks, bonds, etc. ; or property in possession 
of others, as real estate. A Collector collects debts, rents, etc. 

AVhen a factor lives in a different country, or part of the 
country, from his employer (the principal), he is called a Corre- 
spondenty or Consignee, The sender of goods to him is the Oon- 
gignor, and the goods shipped or consigned, a Consignment. 

Art. 227. Commission is an allowance made to a 
factor, or other agent, for the transaction of business. 
The commission allowed a broker is called Brokerage. 

Art. 228. Commission is computed at a certain per 
cent of the amount of property bought or sold, or of 
the amount of business transacted. The rate per cent 
is called the Rate of Commission, and the amount of 
business transacted is the Base. 

The rate of commission varies with the amount and nature 
of the business. A broker's commission is usually less than 
a factor's. 

Art. 229. The Net Proceeds of a sale or collection 
are the proceeds less the commission and other charges- 



ORAL PROBLEMS. 

1. An auctioneer sold $300 worth of furniture at a 
commission of 5% : how much did he receive? 

2. A peddler bought $500 worth of rags at a commis- 
sion of 10% : what was his commission ? 
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3. An agent sold $1200 worth of school furniture at 
a commission of 16S%: how much did he receive? 

4, An attorney collected bad debts to the amount 
of 8800, and charged 20%: what was his commission? 

6. A society paid a lad 86 for collecting membership 
dues to the amount of 8100 : what rate of commission 
did he receive? 

6. A book-seller received 830 for selling 8150 worth 
of maps : what was his rate of commission ? 

7. A real estate broker received 840 for selling a 
house and lot at 5% commission: for how much was 
the property sold? 

8. An attorney received 860 for collecting a note at 
10% commission: what was the amount collected? 

9. An agent received 8108 with which to buy 
peaches, after deducting his commission at 8% : how 
much did he expend for peaches? 

10. A factor received 8309 with which to buy flour, 
after deducting his commission at 3% : what was the 
cost of the flour ? 

WRITTEN PROBLEMS. 

11. A commission merchant sold 540 barrels of flour 
at 86.37i a barrel: what was his commission at 3% ? 

12. A real estate broker sold 325 acres of land at 
824.50 an acre, and charged a commission of 2^% : 
what was his commission? 

13. An auctioneer sold 85160.50 worth of dry goods, 
and 8715.25 worth of furniture : what was his commis- 
sion at lvi% ? 

14. A lawyer collected 65% of a note of 8950, and 
charged 6^% commission : what was his commission ? 
What was the amount paid over? 

15. A factor in New Orleans purchased 875000 worth 
of cotton for a Lowell manufacturer at If % commis- 
sion: what was his bill for cotton and commission? 

N.C.A.— 17. 
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10. An architect charged \% for plans and specifica- 
tions, and If % for superintending the erection of a 
building costing 1120000: how much was his fee? 

17. An agent furnished a school-house for S4500, and 
received $540 commission: what was the rate? 

18. An attorney charged $75 for collecting rents to the 
amount of $1125: what was the rate of commission? 

19. A commission merchant charged 2\% for buying 
produce, and his commission was $760 : how much prod- 
uce did he purchase? 

SO. An agent received 5% for buying wool, and his 
commission was $208.50: how much wool did he buy? 

SL My agent has bought 8800 barrels of apples at 
$1.75 a barrel, and I allow him 3% commission: how 
much money must I remit to pay both the cost of the 
apples and the commission? 

22. A Boston merchant sent his ^factor in Cincinnati 
$3529.20 to be invested in bacon, after deducting his 
commission at 2%: how much did he expend for 
bacon, and what was his commission? 

23. A cotton broker in Charleston received $11774 
with which to purchase cotton, after deducting his 
commission of 1^% : how much did he expend for 
cotton, and what was his commission? 

84. A real estate broker sold a section of land at $7.50 
an acre, and invested the proceeds in railroad stock, 
after deducting 1\% for selling the land and |^ for 
buying the stock: what was his brokerage? 

26. What will be the total cost of 750 yards of car- 
peting at $1.75 a yard, if a merchant pay 2^% com- 
mission for purchasing, J % for a draft covering cost 
and agent's commission, and $12.50 for freight? 

28. A grain dealer in Chicago received $5000, with 
directions to purchase wheat at $1.10 a bushel, after 
deducting his commission at 2^% : how many bushels 
of wheat did he purchase? 
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FORMUIiAB AND BUUMI. 

Art. 230. Formulas: 

1. Commission or brokerage = base X fcUc %, 

2. Rate % = commission or brokerage -r- base. 

3. Base = commission or brokerage -h rate % . 

4. Ba»e = (feoae + commission or brokerage) -r- (1 + rate %). 

Art. 231. 1. To find commission or brokerage: 

Bule. — Multiply the sum of money denoting the ammbnt 
of business transacted by the rale per cent. 

2. To find the sum to be invested when the amount 
given includes both the sum to be invested and the 
commission or brokerage: 

Bule. — Divide the given ammtnt by 1 plus the rate per 
cent, and the quotient will be the sum invested. 

Note. — ^These two rules cover all the ordinary business trans- 
actions in commission or brokerage. Rules corresponding to the 
second and third formulas can be easily formed by the pupil. 

CAPITAL STOCK. 

Art. 232. Capital is property invested in trade, 
manufactures, or other business. 

The original or nominal value of capital is its Par Vahu, and 
the sum for which it will sell is its Market Value. 

When the market value of capital equals its par value, it is 
said to be at par; when the market value is more than the par 
value, it is above par, or ai a premium; when the market value 
is less than the par value, it is behw par, or at a discourU. 

Art. 233. A Company is an association of persons 
united for the transaction of business. 

When a company is organized and regulated by law, it is 
said to be incorporated. An incorporated company is called a 
Corporation, and the law regulating it a Charier. 
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Art. 234. The capital of a corporation is called 
Capital Stock, or, briefly, Stock, 

Capital Stock is divided into equal parts, called Shares, Cer- 
tificates of these shares are Stock CertiJuxUcs, or /Scrip; and the 
holders of such certificates are Stockhdtden. 

Stocks are aJt par, above par, or hdow par, according as their 
market value equals, exceeds, or is less than their par value or 
face. 

The market value of stocks is quoted at a certain per cent of 
the par value. Stocks quoted at 108 are worth 108% of their 
&ce; that is, are 8^ above par: stocks quoted at 92 are worth 
92 ^ of their face ; that is, are 8 ^ below par. 

Art. 236. A Dividend is the part of the earnings 
of a company distributed among the stockholders. 

The total receipts of a company from its business are called 
the Qroa Earnings: and the net profits, found by deducting all 
expenses and losses from the gross earnings, are the Net Earnings. 
The net earnings are distrihuted as dividends. 

Dividends are usually declared annually or semi-annually, and 
they are computed as a per cent of the par value of the stock. 
The rate per cent is called the Bate of Dividend, The market 
value of stocks depends chiefly on the dividends paid and the 
financial condition of the company. 

Art. 236. An Assessment is a sum levied upon the 
stockholders to meet the losses or expenses of the 
business. 

The business of incorporated companies is usually managed by 
directors, who are elected by the stockholders, each of the latter 
being entitled to as many votes as he owns shares. 

Note. — When a business corporation wishes to raise money in 
addition to that derived from its capital stock, it issues notes or 
bonds, payable at a specified time with interest, and secured 
by mortgage on the property of the corporation. The bonds, 
called Mortgage Bonds, are negotiable, and are called Stocks (Art. 
301) ; but they should be carefully distinguished from GapUai 
Stock. 
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ORAL PROBLEMS. 

L When stock is 6% premium, what is the market 
value of $1? Of $100? Of $1000? 

2. When stock is 12% discount, what is the market 
value of $1? Of WOO? Of $1000? 

3. How much will 5 shares of telegraph stock cost 
at 4% premium? At 4% discount? 

Note. — A share is $100, if no other value is named. 

4. What will 10 shares of telephone stock cost at 
20% premium? At 16% premium? 

6. How is stock quoted when it is 15% premium? 
When it is 16% discount? 8% discount? 

6. When stock is quoted at 107^, what is the value 
of$l? Of $10? Of $100? 

7. When stock is quoted at 87, what is the value 
of$l? Of $100? Of $10? 

8. How much will 10 shares of mining stock cost 
when quoted at 104? When quoted at 85? At 90? 

9. A company declares a dividend of 3% : how 
much will a stockholder, owning 15 shares, receive? 

10. A manufacturing company made an assessment 
of 5% to repair damages caused by a freshet; how 
much must a stockholder, owning 20 shares, pay? 

WRITTEN PROBLEMS. 

1 1. A man bought 76 shares of railroad stock at 7i% 
discount: how much did they cost? 

12. A broker bought 70 shares of insurance stock at 
6J% premium, and sold them at f % discount: how 
much did he lose? 

13. Bought 100 shares of Little Miami stock at 109^, 
and sold them at 112^: how much did I gain by the 
transaction ? 
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14. A man bought 52 shares of Illinois Central at 
127 ; and sold 36 shares at 136, and the rest at 137^ : 
how much did he gain? 

18. A broker bought 84 shares, $50 each, of gas stock 
at 94, and sold them at lOOf: how much did he 
gain? 

16. When bank stock is quoted at 105, how many 
shares can be bought for $525? For $840? 

17. How many shares of bank stock at 4% premium 
can be bought for $8320? 

18. When New York Central is quoted at 95|, how 
much stock can be bought for $6894, brokerage \%1 

SuGGBSTiON. — ^Brokerage is computed on the par value of stock, 
and hence the cost of the stock will be 95| -|- i, or 95| ^. This 
is an exception to the general principle stated in Art. 228. 

19. How much railroad stock at 12f discount can be 
bought for $8750, brokerage \%t • 

20. A broker bought 84 shares of coal stock at 108J^, 
received a dividend of 5^%, and then sold the stock 
for 106: how much did he gain? 

2L A broker bought stock at 4% discount, and, sell- 
ing the same at 5% premium, gained $450: how many 
shares did he purchase? 

22. A man bought Michigan Central at 120, and sold 
at 124 : what per cent of the investment did he gain ? 

23. A gas company declares a dividend of 16J% : 
how much will a man who holds 36 shares receive? 

24. A company with a capital of $125000 declares a 
dividend of 4%, with $3500 surplus: what were the net 
earnings of the company ? 

Note. — ^The surplus is a part of the net earnings set apart to 
meet future demands. 

25. The capital of an insurance company is $500000, 
and it declares a dividend of 4|%, with $2500 surplus: 
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how much money is distributed among the stock- 
holders ? What were the net earnings of the company ? 
26. The net earnings of a gas company are $22425, 
and the capital stock is $215000: what rate of divi- 
dend can be declared, no surplus being reserved? What 
will be the dividend on 45 shares? 



FOBKXTIiAB AVD BUXJUi. 

Art. 237. Formtilas: 

1. Dividend or assessments^ stock X rate %, 

2. Rate %=divid. or assess.-r- stock. 



3. Prem. or dis. =par valvsX rate %. 

4. Market val.^=par vai. X(l±^ate %). 

5. Par vaX. = market vai.-^(l ±:rate %). 

Art. 238. 1. To find the premium or discount on a 
given amount of stock : 

Bule. — Multiply the armmrd oj stock by the rate per cent 
of premium or discourU. (Formula 3.) 

2. To find the cost or market value of a given 
amount of stock: 

Bule. — Multiply the amxywnt of stock by 1 plus or minus 
the rate per cent, or by the quoted price expressed a^ hwa- 
dredths. 

3. To find the amount of stock which can be bought 
for a given amount of money : 

Bule. — Divide the amount of money to be invested by 1 
plus or minus the rate per cent, or by the quoted price ex- 
pressed as hundredths. 

Note. — When brokerage is paid, the rate of brokerage must be 
added to the quoted price before dividing. 
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INSURANCE. 

Art. 239. Ixumranoe is an agreement by one party 
to indemnify another party for loss or damage. 

The act of insuring is called taking a risk. The party that in- 
sures, or takes the ride, is called an insurer or undenrnter; and the 
party to be indemnified in case of loss or damage, the inmred or 
poliqf'holder. 

Art. 240. The Folioy is the written contract between 
the insurer and the insured. 



Art. 241. The Premium is the sum of money paid 
by the insured for the insurance. 

Art. 242. There are two kinds of insurance; viz. 
Property Inmrance and Personal Insurance. 

Property insurance includes indemnity for loss by fire, called 
Fire Inmrance, and indemnity for loss of property while trans- 
ported by water, called Marine Inmranre. Insurance on the 
property transported is Cargo Insurance; that on the vessel, HtUl 
Insurance, 

Personal insurance includes Life Inmrance^ HeaUh Insurance^ 
and Accident Insurance. 

Note. — The insurance business is chiefly carried on by corpora- 
tions, called Insurance Companies, In Joint Slock Companies the 
profits and losses are shared by the stockholders, but in Mutual 
Companies they are divided among the policy-holders. 



ORAL PROBLEMS. 

1. A house was insured for $2500, at 1%: what was 
the premium? 

2. A stock of goods was insured for $8000, at f ^ : 
what was the premium? 

3. A hotel worth $6000 is insured for f of its value, 
at li% : what is the premium? 
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4. What will it cost to get a houBe insured for $4000, 
for 10 years, at ^% a year? 

6. The premium paid for insuring a library for $500, 
is $5 : what is the rate of insurance ? 

6. An insurance company insures a dwelling-house 
for $1000, and charges $5 premium: what is the rate? 



WRITTEN PROBLEMS. 

7. A factory worth $75000 is insured for § of its value, 
at 1J% : how much is the premium? 

8. A merchant has his store insured for $7850, at J^, 
and his goods for $12400, at i% : what premium does 
he pay? 

9. A house worth $5400 was insured for f of its value, 
at 1%, and the cost of the survey and policy was $1.50: 
what was the cost of the insurance ? 

Note. — When a new risk is taken, a small fee is usually 
charged for examining the property, called the Survey, and for 
issuing the policy. 

10. What will it cost to insure a building valued at 
$12400 for f of its value, at f %, the cost of survey and 
policy being $2.25 ? 

11. A block of buildings worth $135000 is insured for 
f of its value by three companies, the first taking ^ of 
the risk at f % ; the second taking | of it at f ^ ; and 
the third taking the remainder at f ^ : what was the 
total premium? 

12. Suppose the above block should be damaged by 
fire to the amount of $60000, how much of the damage 
would each company be obliged to pay? 

13. An insurance company insures a school-house for 
$10000, and charges $50 premium: what is the rate? 

14. The owners of a vessel paid $561 for a hull in- 
surance of $25500: what was the rate of insurance? 
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15. A merchant paid $100 for an insurance of 812600 
on a stock of goods: what was the rate of insurance? 

18. The premium for insuring a cargo of goods, at 
2%, was $240: what was the amount of goods insured? 

17. A school-house is insured at f %, and the premium 
was $93.60: for how much is the house insured? 

18. A grain shipper paid $525 for the insurance of a 
cargo of wheat, at 1^% : for how much was the wheat 
insured ? 

19. A grain dealer had a cargo of wheat, valued at 
$31360, insured at 2%, so as to cover both the value 
of the wheat and the cost of the premium: for how 
much was the wheat insured? 

Suggestion. — Since the premium was 2^^ of the amoant in- 
suredy the value of tlie wheat was 100^ — 2^^, or 98^ of the 
amount insured. Hence, $31360 = .98 of the amount insured. 

20. For how much must a cargo of lumber, worth 
$21825, be insured, at 3%, to cover both the value of 
the Uimber and the cost of the premium ? 

2L For how much must property worth $11859.40 
be insured, at 1^%, to cover both property and premium ? 

22. For what must a cargo of goods valued at $11520 
be insured, at 4^, to cover both goods and premium? 

23. To cover both goods and premium, at 1%, a 
merchant had a cargo of goods insured for $36000: 
what was the value of the goods? 

24. A man 30 years of age has his life insured for 
$6000, at $23.60 per $1000 : what is his annual premium ? 

Note. — In Life Insurance, the premium is a specified sum for 
each $1000 insured, and hence its computation ooes not involve 
the principles of percentage. 

25. A man 38 years of age has his life insured for 
$5000, on the ten year plan, at $44.50 per $1000 : what 
will be the sum of his premiums should they all be 
paid ? 



TAXE& 203 



FOBKULAB AND ROIMB. 

Art. 243. Formulas: 

1. Premium = amount insured X ralefi. 

2. RcUe% ==prem.-7- amount insured. 

3. Amount insured = prem. -^rate%. 

4. Property and premium = property h- (1 — rate%). 

Art. 244. 1. To find the premium: 

Bale. — Multiply the amount insured by the rate per cent. 

2. To find for what sum property must be insured 
to cover both property and premium: 

Bule. — Divide the value of the property insured by 1 less 
the raie per cent. 

TAXES. 

Art. 246. A Tax is a sum of money assessed on the 
person, or property, or business of a citizen, for the sup- 
port of the government or for other public purposes. 

A tax on the person of a citizen is called a FoU or Capitation 
Tax; a tax on property, a Property Tax; and a tax on business, 
an Sxoise Tax. 

Art. 246. A tax on property is assessed either at a 
given rate per cent of the valuation, or at the rate of 
a given number of mills on the dollar, or a given 
number of cents on each hundred dollars. 

Property is classified as Becd Estate and Ihwnal Property. 
The taxable value of real estate is appraised by officers called 
Appraisers or AssessorSy and the value of personal property is fixed 
by the owner, under oath, or by the assessor. 

Excise taxes consist of fees for business licenses, revenue stamps 
for business papers, postage stamps, taxes on manufactured prod- 
ucts, as distilled and malt liquors, tobacco, etc. 
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WRITTEN PROBLEMS. 

1. The valuation of the taxable property of a village 
was $632000, and a tax of $9480 was assessed to build 
a school-house : what was the rate of tax ? 

PROCESS. Since the tax was .015 of the 

$9480 -J- $632000 = .016 property, the rate was 1}^, or 

Rate — 1^%, or 15 mills. 15 mills on the dollar. 

2. The tax levied in a certain city, for all purposes, 
was $259776, and the taxable property was listed at 
$21648000; what was the rate % of tax? The rate of 
tax in mills? 

3. The amount of tax to be assessed in a certain 
township is $19340.20; the taxable property is $1425400; 
and the number of polls, assessed at $1.50 each, is 540 : 
what amount of tax must be assessed on property? 
What rate per cent? 

4. The cost of the public schools of a certain city 
for the next school year, is estimated at $36848: what 
amount of school tax must be assessed, the cost of col- 
lecting being 2%, and allowing 6^ of the assessed tax 

to be uncollectible? 

Since 2<fo of tax collected is 
PROCESS. paid for collection, $36848 is 98% 

.98 )$36848 or .98 of the tax to be collected. 

.94)$37600, Tax collected. ^^^^^ i« -^^ ^^ «37600. 

A^r^ru^rw m y Sincc Q% of the tax assessed 

$40000, Tax assessed. .^ ^^^ collectible, the collectible 

tax, or $37600, is .94 of the tax 
to be assessed. $37600 is .94 of $40000, which is the amount to 
be assessed. 

Note. — Since the amoant of uncollectible tax can only be es- 
timated, the amount to be assessed may be found, with sufficient 
accuracy for all practical purposes, by adding the percentages for 
collection and for uncollectible taxes to the amount of money to 
be raised for the given purpose. In several states, taxes are 
collected by officers who receive a salary. 



TAXES. 205 

5. The net proceeds of a certain tax assessment, after 
deducting 1^% for collection, were $11703.84^, and 7^% 
of the tax was not collected : what was the amount of 
tax assessed? 

6. The amount of tax assessed on the property of a 
certain city was $145850; the treasurer was allowed a 
fee of 1% for collection, and 10% of the tax was un- 
collectible: what were the net proceeds of the .assess- 
ment ? 

7. The taxable property of a certain city is valued at 
$87046060, and the rate of tax for school purposes is 5J 
mills on the dollar: what is the amount of school tax 
assessed ? 

Suggestion. — Since 5^ mills =.005| of a dollar, the tax assessed 
= .005J of the proi)erty. 

FOBMULAB AND BULBS. 

Art. 247. Formulas: 

1. Tax = property X rate % . 

2. Rate % =tax-r- property, 

3. Tax collected = net proceeds -5- (1 — rate % for coUectiori), 

Art. 248. 1. To find the amount of tax : 

• Bule. — Multiply the amount of taxable property by the rate 
of tax, expressed decimcdly. 

2. To find the rate of tax in mills: 

Bule. — Divide the amount of tax by the amount of prop- 
erty, and express the quotient as thousandths. The number of 
thousandths will Ijc the number of mills. 

Art. 249. The labor of making out a tax list may 
be much lessem?d by using tables giving the t^x on 
convenient amounts of property, at the given rate. 
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OUBTOMS OB DUTIES. 

Art. 250. Customs, or duties, are taxes levied by 
the government on imported goods. 

Pijrts of Entry for foreign goods are established by law, and 
at each port of entry there is a Cwiom Houses where customs or 
duties are collected. The officer in charge of the custom house 
is called the CoUector of Customs, and a list of the rates of duties 
to be collected is called a Tar^. 

Art. 251. Duties are specific or ad valorem. 
Speciflo Duties are customs assessed on the quantity 
of goods imported, without reference to their value. 

In specific duties certain allowances were formerly made for 
waste, leakage, breakage, etc., but it is now the custom to count, 
measure, or weigh imported goods, and to assess the duty on 
the amounts thus found. 

Ad Valorem Duties are customs assessed on the cost 
of goods in the country from which they are imported. 

The cost of imported goods is shown by an Invoice or Manifest, 
and when the currency of the country from which goods are 
imported has a depreciated value, the amount of depreciation is 
stated in a consular certificate attached to the invoice. When 
the owner or consignee can not exhibit an invoice of goods at 
the custom house, their value is determined by appraisement. 

The revenue for the support of the United States Govern- 
ment, called United Stales Revenue, is derived from Duties and 
Internal Revenue, the latter consisting chiefly of excise taxes 
(Art. 245) and the proceeds of the sales of public lands. 

Note.— Taxes are classified as direct and indirect. Property and 
poll taxes are direct ; excise taxes and duties are indirect, since 
they are paid indirectly by the consumer. 



WRITTEN PROBLEMS. 

1. What is the duty on 650 yards of broadcloth, in- 
voiced at $1.80 per yard, at 33^% ad valorem? 
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2. What is the duty on 1500 yards of lace, invoiced 
at 62^ cts. per yard, at 40% ad valorem? 

3. What is the duty on 850 meters of French silk, 
invoiced at $1.16 per meter, at 50% ad valorem? 

4. A merchant imported 4 cases of Irish linen, each 
case containing 660 yards: what was the duty, the 
invoice price being 42 cts. per yard and the duty 
45%? 

5. A manufacturer imported from Spain 40 bales of 
wool, 400 lb. each, invoiced at 45 cts. per pound, and 
20 bales, 350 lb. each, invoiced at 40 cts. : what was 
the duty, at 20% ad valorem? 

6. A merchant imported 1450 yards of broadcloth, 
invoiced at $2.16 a yard ; 3240 yards of Brussels carpet- 
ing, invoiced at $1.60; and 480 yards of silk, invoiced 
at $2.86: how much was the duty at 36% for the 
woolen goods, and 60% for the silk? 

7. The duty on 1250 yards of silk, at 40% ad valorem, 
was $1100: what was the invoice price a yard? For 
how much a yard must the importer sell the silk to 
clear 20% ? 

8. What is the duty on 240 tons of bar iron at $17.50 
per ton, and 75 tons of steel at $22 per ton ? 

Note. — Since specific duties are levied at a given rate per 
pound, ton, gallon, yard, etc., their computation does not involve 
the principles of percentage. 

9. A merchant imported from Havana 226 hogsheads 
of sugar, 476 lb. each, and 120 hogsheads of molasses, 
126 gal. each : what was the duty at 3 cts. a pound for 
the sugar, and 8 cts. a gallon for the molasses? 

Art. 252. Formulas: 

1. Ad vaL duty = net inv. price X rate %. 

2. Net inv. price = ad vol. duty -^ rate %. 



I 
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BANKRUPTCY. 

Art. 253. A Bankrupt is a person who fails in 
business and has not property enough to pay all his 
debts. A bankrupt is also called an Ivsolvertt, 



Art. 254. An ABsignment is the transfer of the 
property of a bankrupt to certain persons, called Ad- 
signees, whose duty it is to convert the property into 
money, and divide the net proceeds among the creditors. 

Art. 255. The property of a bankrupt is called his 
Assets, and the amount of his indebtedness, his Lia- 
bilities. The assets less the expenses of settling are 
the Net Frooeeds. 



WRITTEN PROBLEMS. 

L A merchant failed in business, owing $15750, and 
his assets amount to $10515 : what per cent of his lia- 
bilities can he pay, allowing ?750 for expense of 

settling ? 

Since the net pro- 

PBOCESB. ceeds of his assets are 

$10515-«750=$9765, net proceeds. ^"* f °^ ^^ "*''"': 
*,^»/.K *^ K-..,^ «« /.5. -^ taes, he can pay but 

$9765 H- $16750 =.62, or 62% 62<fe, or 62 cto. on a 



dollar. 



2. In the above case of bankruptcy there are four 
creditors, whose claims are respectively $3580, $4635, 
$5300, and $2235 : how much will each receive ? 

3. Smith, Jones & Co. have become insolvent, owing 
A $3500, B $1250, C $3750, D $1000, and E $2500; 
their assets amount to $7150, and the expense of set- 
tling will be $550: what per cent of their liabilities 
can they pay? What will each creditor receive? 
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4. A dry goods merchant has failed, with liabilities 
amounting to $25000; his assets in goods are $9500, in 
building and lot $5400, and in bills collectible $2100; 
and the expense of settling will be 6% of the assets: 
how many cents on the dollar can he pay? 



FOBMUIiAS AND BULB. 

Abt. 256. Formulas: 

1. Rate %=^ net proceeds -1- liabilities, 

2. Dividend = claim Y, rate %, 

Art. 257. To find what per cent of his liabilities a 
bankrupt can pay: 

Rule. — Divide the net proceeds of his assets by the amount 
of his liabilities, and the quotient expressed in hundredths 
will be the rate per cent. 

Note. — It is more common to find how many cents on tlie 
dollar the net proceeds will pay ; the process is the same. 

MISCELLANEOUS WRITTEN PROBLEMS. 

L A lawyer collected a bill at 25^ commission, and 
remitted $7.50 as net proceeds: what was the amount 
collected? What was the lawyer's commission? 

2. A book-seller sold a lot of books on commission 
at 20%, and remitted $160 as net proceeds: for how 
much were the books sold? 

3. A merchant paid a broker f % for a draft of 
$1280 on New York : how much was the brokerage ? 

4. A broker bought $15600 worth of stocks at 80 cts., 
and charged \% : what was his fee? 

5. Teas costing 70 cts. and 90 cts. are mixed in equal 
quantities, and sold at 95 cts. : what is the gain per cent ? 

6. If iron ore yields 65^% of iron, how much ore 
will be required to yield 524 tons of iron ? 

N.C.A.— 18. 



210 WHITE'S NEW COMPLETE ARITHMETIC. 

7. A grain dealer bought 500 bushels of wheat at 
80 cts., 700 bushels at 86 cts., and 800 bushels at 87^ 
cts. ; and then sold the entire lot at 92 cts. : what did 
he gain per cent? 

8. A merchant marked a lot of Brussels carpeting 
at $1.80 per yard, this being an advance of 25% on the 
cost: what per cent reduction can he make and still 
gain 20% on the cost? 

9. A factory valued at $24000 was insured at | of 
its value at f % : what was the annual premium? 

10. A company insured a block of buildings for 
$150000 at 1%, but, the risk being too great, it re-in- 
sured $40000 in another company at |%, and $35000 
in another company at |% : how much premium did 
it receive more than it paid? 

11. What amount must be insured to cover property 
worth $2587, and premium at ^% ? 

12. A house which has been insured for $3500 for 
10 years, at f % a year, was destroyed by fire: how 
much did the money received from the company ex- 
ceed the cost of premiums? 

13. A steamer burned in 1869 had been insured by a 
single company 20 years, for $40000, at 2^% a year: 
what was the actual loss to the company, no allowance 
being made for interest? 

14. A merchant shipped a cargo of flour from New 
York to Liverpool, and, to cover both the flour and the 
premium, he took out a policy for $50400, at 3^% : 
what was the value of the flour? 

15. The valuation of taxable property in a certain 
county is $35460850, and the rate of tax levied is 25 
mills : what will be the net proceeds of the tax, the 
cost of collection being 3%, and 8% of the tax being 
uncollectible ? 

16. A merchant imported 90 chests of tea, each con- 
taining 65 pounds, and 75 sacks of cofiee, each contain- 
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ing 80 pounds, the tea being invoiced at 62^ cts., and 
the coffee at 18f cts. : what was the duty, the rate on 
the tea being 40%, and on the coffee 25% ? 

17. The entire capital stock of the railroads in Ohio 
for 1882 was $610728103, and their net earnings for the 
year were $24414142: what was the average rate of 
dividend ? 

18. The capital of a mining company is $450000; the 
gross receipts are $70680 ; and the expenses are $40325 : 
what rate of dividend can it declare, reserving a surplus 
of $6505 ? 

19. A speculator bought 75 shares of Western Union 
Telegraph stock at 102^, and sold them at 107^: how 
much did he gain, brokerage paid for buying being \% 
and for selling \% ? 

20. An agent sold 45 sewing-machines at $75 apiece, 
and 9 at $125 apiece, and, deducting his commission, 
remitted $3375 to the manufacturer as proceeds: what 
was his rate of commission ? 

21. A factor sold $15000 worth of goods at 10% com- 
mission, and invested the proceeds in cotton, first de- 
ducting 5% commission for buying: how much money 
did he invest in cotton? 

22. Smith & Jones sell for C. Bell & Co. 3040 pounds 
of butter at 22 cts. a pound, and 10560 pounds of 
cheese at 15 cts. a pound, and invest the proceeds 
in dry goods, first deducting their commission of 5% 
for selling and 3% for buying: how much did they 
invest in dry goods? What was their entire com- 
mission ? 

23. A commission merchant sold 1300 barrels of flour 
at $5.75 a barrel, receiving a commission of 3^%, and 
invested the net proceeds in coffee at 28 cts. a pound, 
first deducting 2% commission: how many pounds of 
coffee did he purchase? What was his entire com- 
mission ? 
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INTEREST, 

ORAL PROBLEMS. 

1. Mr. King borrowed $100 of a neighbor, and paid 
him $6 for the use of the money for one year : what 
per cent of the 8100 did he pay for its use? 

2. If Mr. King had paid 87 for the use of 8100 for 
one year, what per cent of the 8100 would he have 
paid? 

& If Mr. King had paid 8% of the 8100 for the use 
of it one year, what decimal part of 8100 would he 
have paid? 

Solution. — Since 8^ = .08, he would have paid .08 of $100. 

4. If Mr. King had paid 7^^, what decimal part of 
8100 would he have paid? 

Art. 258. The money paid for the use of money is 
interest, and the money for the use of which interest 
is paid is the principaL 

6. What is the interest of 8100 for one year at 6% ? 
At4J%? At 5^%? At9%? At 10%? At 15% ? 

6. What is the interest of 850 for one year at 6% ? 
At4%? At5%? At7%? At9%? At 10% ? 

7. What is the interest of 8400 for one year at 5% ? 
At 7% ? At 4^% ? At 6% ? At 8% At 10% ? 

8. What is the interest of 8120 for one year at 5% ? 
At 6% ? At 8% ? At 7% ? At 3% ? At 10% ? 

9. What is the interest of 8250 for 3 years at 6% ? 

Solution. — The interest of $250 for 1 year, at 6^, is $15, and 
the interest for 3 years is 3 times $15, which is $45. 

10. At 8%, what is the interest of 8150 for 2 years? 
For 4^ years ? 5 J years ? 8 years ? 5 years ? 
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IL At 4^%, what is the interest of S200 for 3 years? 
4 years? 6^ years? 3| years? 6^ years? 

12. What is the interest of 870 for 2 yr. 4 mo. at 5% ? 
Suggestion. — 4 months =^ ( of a year, and 2 yr. 4 mo. = 2} yr. 

13. At 4%, what is the interest of 8160 for 3 years 3 
months ? For 6 y r. 6 mo. ? For 2 yr. 4 mo. ? 

14. What is the interest of 860 for 5 years 6 months, 
at Afo ? At 6% ? At 6fc ? At 8% ? At 10^ ? 

WRITTEN PROBLEMS. 

16. What is the interest of 8146.60 for 6 yr. 10 mo.j 
at 6^? 

PB0CE88. 

8146.60 5 yr. 10 rrio. = 5f yr. 
j05^ 

.2800 =M. for 1 year. 
5* 



842.47 = Int. for 5 yr. 10 mo. 

16. What is the interest of 8273.46 for 8 yr. 3 mo., 
at 10^ ? At 8^ ? 

What is the interest of: 

17. 866.30 for 1 yr. 3 mo., at 6%? At 8% ? 

18. 8640.68 for 4 yr. 11 mo., at 5% ? At 10% ? 

19. 81000 for 1 yr. 1 mo., at 3i% ? At 7.3% ? 

20. 886 for 3 yr. 7 mo., at 7% ? At 4J% ? 

21. 838.10 for 6 yr. 3 mo., at 6% ? At 9% ? 

22. 884.76 for 2 yr. 6 mo. 21 da., at 8% ? 

PROCESS. 

21 da. = .7 mo. $84.75 

5 mo. 21 da. = 5.7 mo. = .475 yr. ^08 

2 yr. 5 TWO. 21 da. =2.475 yr. $6.78 00, Int. for 1 yr. 

2.475 



$16.78 +, Int. for 2 yr. 5 mo. 21 da. 
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23. »208.44 for 7 yr. 8 mo. 15 da., at 6% ? At 6^ ? 
81 »356.75 for 5 yr. 10 mo. 24 da., at 4^ ? At 6^ ? 

25. »184.80 for 1 yr. 1 mo. 10 da. (1^ yr.), at 9% ? 

26. »321.70 for 4 yr. 3 mo. 27 da., at 6% ? At 4^? 

27. $356.50 for 3 yr. 9 mo. 25 da., at 8% ? 

FROCE88 BY ALIQUOT PAKTS FOR DAYS. 

$356.50 

.08 



1 2)$28.5200 X 3 = $85.560, Int. for ^yn, 

{InL for 1 mo, ) $2.3766 X 9 = 21 .389, Int, for 9 mo, 
15 da, = i mo, 1 .188, Int. for lb da. 

10 da. = J mo, .792, M. for 10 da. 



$108,929, Int. for 3 t/r. 9 wo. 25 da. 

What is the interest of: 

28. $84.66 for 5 yr. 7 mo. 20 da., at 10%? At 5%? 

29. $4000 for 10 yr. 10 mo. 10 da., at 7i% ? At 4^^ ? 

30. $1262.70 for 11 mo. 27 da. at 6% ? At 7i% ? 

31. $504.08 for 3 yr. 1 mo. 1 da. at 4% ? At 10% ? 

32. $3084.90 for 7 mo. 22 da., at 5^% ? At 12% ? 

33. $2016.05 for 1 yr. l^mo. 29 da., at 4^ ? At 8% ? 

34. What is the amount of $80 for 2 yr. 15 da., at 5% ? 

Note. — The amount is the sum of principal and interest. 

What is the amount of: 

35. $60.85 for 10 yr. 10 -mo. 10 da., at 6% ? At 4^ ? 

36. $740.10 for 1 yr. 1 mo. 18 da., at 5^ ? At 8% ? 

37. $1.40 for 7 yr. 11 mo. 21 da., at 8% ? At 7^% ? 

38. $121.75 for 3 yr. 18 da., at 10% ? At 12^ ? 

39. $80.65 for 1 yr. 6 mo. 12 da., at 7% ? At 10^^ ? 

40. $356.50 for 3 yr. 9 mo. 25 da., at 8% ? At 5% ? 
4L $262.75 for 1 yr. 5 mo. 19 da., at 6% ? At 9^ ? 

42. $192.60 for 2 yr. 2 mo. 2 da., at 5% ? At 12% ? 

43. $240 from Feb. 15, 1878, to Apr. 27, 1879, at 8% ? 

44. $180 from May 14, 1873, to Aug. 28, 1875, at 7% ? 

45. $137.50 from July 3, 1882, to Feb. 3, 1883, at 9% ? 
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48. «125.40 from Mch. 1, 1882, to Jan. 10, 1883, at 6^% ? 

47. »234.60 from Aug. 2, 1877, to Mch. 8, 1878, at 5J% ? 

48. «153.80 from June 10, to Dec. 31, at 5% ? 

NoTE.-'The difference of time in tlie above problems is found 
by compound subtraction. 



DBFnOTIONBp FORMULAS, AND BUI«B8. 

Art. 259. Interest is compensation for the use of 
.money. 

Art. 260. The Prinoipal is the sum of money for 
the use of which interest is paid. 

Art. 261. The Amount is the sum of the principal 
and the interest. 

Art. 262. The Bate of Interest is the number of 
hundredths of the principal paid for its use for one year. 

The rate of interest fixed by law is called the legal rate; and 
any rate of interest higher than the legal rate is usury. The 
legal rate of interest in most of the States, and on debts due 
the United States, is 6^. In several States a rate higher than 
the legal rate is allowed, when so stipulated. 

Art. 263. Interest is Simple or Compound. 
Simple Interest is interest on the principal only. 
Compound Interest is interest on the principal and 
also on the interest when due (Art. 285). 

Interest involves the element of tim€y in which respect it 
differs from the previous applications of percentage. For peri- 
ods of time greater or less than one year, the interest is propor- 
tionally greater or less than the interest for one year. 

Art. 264. Formulas: 

1. Interest = principal X rate% X time. 

2. Amount = principal + interest. 
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Art. 265. To find the interest of any sum of money 
for any time, at any rate per cent: 

Bules. — 1, Multiply the principal by the rate per cent, 
and multiply this product by the time in years and the frac- 
tion of a year. Or, 

2. Multiply the interest for one year by the number of 
years, ^ of the interest for one year by the number of 
months, and find the interest for days by aliquot parts. The 
sum of the several resuUs wili be the interest for the given 
time. 

Note. — In solving the majority of problems in interest, the 
reduction of the months and davs to a decimal of a year will 
be found as brief as the method by aliquot parts. 



TBB 8ZZ FBB OBNT MBTHOD. 
ORAL EXERCISES. 



1. What decimal part of the principal is the in- 
terest at 6% for 1 year? For 2 yr.? 3 yr.? 6 yr.? 
7 yr. ? 

2. What decimal part of the principal is the interest 
at 6fo for 1 month? 

Solution. — ^The interest for 12 months af 6^ is .06 of the prin- 
cipal, and for 1 month the interest is ^ of .06 of the principal, 
which is .005 of the principal. 

3. What decimal part of the principal is the interest 
at 6% for 2 months? 4 mo.? 6 mo.? 8 mo.? 

4. What decimal part of the principal is the interest 
at 6% for 30 days? For 6 days? For 1 day? 

Solution. — ^The interest fot 30 days, or 1 month, is .005 of 
the principal ; the interest for 6 days is i of .005 of the principal, 
which is .001 ; and the interest for 1 day is J of .001 of the prin- 
cipal, which is .OOOJ. 
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6. What decimal part of the principal is the interest 
at 6% for 6 days? For 12 da.? 8 da.? 15 da.? 

Note.— The interest at 6^ for 1 yr. = .06 of the principal. 

" " " 2 mo.= .01 " " " 

" " " " " 1 mo.= .005 " " " 

" " " 6 da. = .001 " " " 

" " " 1 da. = .000^** " " 

What decimal part of the principal i$ the interest at 6<fc for : 

6. 1 year 2 months? 2 yr. 4 mo.? 3 yr. 6 mo.? 

7. 4 years 5 months? 6 yr. 7 mo.? 5 yr. 9 mo.? 

8. 2 years 11 months? 3 yr. 9 mo.? 10 yr. 10 mo.? 

9. 2 months 12 days? 4 mo. 18 da.? 5 mo. 6 da.? 
10. 6 months 9 days ? 8 mo. 15 da. ? 10 mo. 21 da. ? 
1 L 5 months 13 days? 3 mo. 22 da. ? 7 mo. 25 da. ? 
12. 4 months 16 days ? 6 mo. 29 da. ? 10 mo. 10 da. ? 
la 6 months 18 days ? 9 mo. 28 da. ? 11 mo. 11 da. ? 
14. 1 yr. 2 mo. 12 da.? 2 yr. 8 mo. 9 da.? 

16. 3 yr. 3 mo. 3 da. ? 1 yr. 1 mo. 1 da.? 



WRITTEN PROBLEMS. 

16. What is the interest of $245.60 for 2 yr. 7 mo. 
18 da., at 6% ? 

PROCESS. 

«245.60 

.158 I'n.L for 2 yr. =.12 of prin, 

1964.80 ^^^- /^ 7 mo. = .035 of prin. 

12280 ^^^' f^ 18 da. = .003 of prin. 



24560 



«38.80480, Int, 



Int. 2 yr. 7 mo. 18 da. = .158 of prin. 



17, What is the interest of $160.80, at 6%, for 1 yr. 
7 mo. 12 da. ? For 2 yr. 2 mo. 21 da. ? 

18. What is the interest of $508.09, at 6%, for 3 yr. 
3 mo. 15 da. ? For 1 yr. 7 mo. 12 da. ? 



N.C. A.— 19. 
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19. What is the interest of 8245.60 for 2 yr. 7 mo. 
21 da., at 9% ? At 11%? 

PROCESS (1). PROCESS (2). 

8245.60 

.1585 838.928, M, at 6%. 

838.928, Int at 6%. 19.464, InL at Z%, 

19.46 4, Int at 3%. 12.976, InL at 2%. 

858.392, Int, at 9%. 871.368, Int, atll%. 

What ts the interest of: 

20. 8540 for 10 mo. 24 da., at 6% ? At 8% ? 

21. 8327.50 for 1 yr. 3 mo. 6 da., at 7% ? At lOjg? 

22. 8142.64 for 2 yr. 15 da., at 4% ? At 4^% ? 

23. 83008.75 for 4 yr. 1 mo. 20 da., at 5% ? At 9?^ ? 
21 8622.40 for 9 mo. 29 da., at 12% ? At 5% ? 

What is the amount of: 

26. 8804.25 for 1 yr. 5 mo. 10 da., at 8% ? At 7i% ? 

26. 8112.40 for 11 mo. 21 da., at 5^% ? At 6^% ? 

27. 82000 for 1 yr. 1 mo. 1 da., at 8% ? At 11%? 

28. 85.90 for 3 yr. 3 mo. 3 da., at 3% ? At 12% ? 

29. 816.50 for 2 yr. 2 mo. 2 da., at 6% ? At 7i% ? 

30. 850.30 for 3 yr. 3 mo. 3 da., at 8% ? At 5% ? 

31. 8200 for 4 yr. 4 mo. 4 da., at 4% ? At 10%? 

32. What is the interest of 8108.60, from Sept. 12, 
1876, to May 6, 1880, at 6% ? At 8% ? 

33. What is the interest of 815.80, from Oct. 23, 1875, 
to Apr. 12, 1879, at 8% ? At 9% ? 

34. A note of 8565.80, dated June 3, 1874, was paid Nov. 
28, 1879, with interest at 7% : what was the amount paid? 

36. A man borrowed 860 May 10, 1874, and paid it 
March 4, 1876, with interest at 6% : what amount did 
he pay? 

36. A debt of 840.50 was paid May 21, 1880, with 
interest at 6% from Nov. 9, 1874 : what was the amount 
paid? 
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37. A note of «360, dated Oct. 17, 1875, was paid 
Apr. 11, 1878, with interest at 7% : what was the 
amount paid? 

38. A note of $150.75, dated June 15, 1877, was paid 
Jan. 1, 1880, with interest at 5% : what was the amount 
paid ? 

39. A note of $1250, dated July 5, 1878, was paid 
June 1, 1880, with interest at 8% : what was the amount 
paid? 

40. A note of $87.50, dated Aug. 8, 1877, and bearing 
interest at 10%, was paid March 25, 1879: what was 
the amount paid? 

4L A note of $65.80, dated Feb. 20, 1878, and bear- 
ing interest at 7%, was paid June 25, 1880: what was 
the amount paid? 

Art. 266. To compute interest at 6% : 

Bule. — Take as many times 6 hundredths as there are 
years, as mnny times 5 thousandths as there are months, and 
as rmmy times ^ of a thousandth as there are days, and mul- 
tiply the principal by the resulting decimal, 

2. To compute interest at any other rate than 6% : 

Bule. — Find the interest at 6%, and then increase or di- 
minish this interest by such a part of itself as will give the 
interest at the given rate. 

Notes. — 1. Instead of finding the decimal part of the principal 
as above, interest at 6^ may be computed oy taking 6 times as 
many cents as there are years, J as many cents as there are months, and J 
as many mills as there are days; and then multiplying the principal 
by tfie abstract decimal which corresponds to the interest of $1 thus 
found. 

2. The following table denotes the part of the interest to be 
added or subtracted to give the interest at the given per cent: 

7 % = 6% -f J of 6% 10% = J of Q<fc X 10 

1\% = 6% -f J of 69^ 5 % - 6/^ — J of Q<fo 

' S k= (>% + J of 6% 4 % = 6k — i of 6% 

9 % = ()% 4- i of 6% 4J% =(iifo — i of 6^<j 
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MBTHOD BY DATS. 



Art. 267. When the time is short, it is the custom 
of bankers and other business men to compute interest 
for the actual number of days included in the time, 
each day being considered as -^ of a year. 



WRITTEN PROBLEMS. 



1. What is the interest of 680.60 from March 15th to 
June 10th, at 6% ? 



PROCESS. Since interest at 6^ is J 

In March 16 days. $80.60 ^^J^'^y thousandths of the 

T A o/\ J f\-i Ay pnncipal as there are days 

In Apr. 30 days. .014^ fn the time, the interest of 

In May 31 days. 32240 jgo.gO, for 87 days, is J of 

In June 10 days. 8060 .087 times $88.60. J of .087 

6)87 d ays. 4030 =.014}, and $80.60 X.014} 

14i $1.16870Jnt. =$1.1687, interest. 



ANOTHER PBOCESS. 

$8060, Principal Since 60 days equal 

— Qf\a T 4 r an Jt ^ months, or i of a 

.806, Int for 60 da. ^^^^ ^^e interest for 

.2686§, Int. for 20 da. =\of&)da. ^ days is \ of .06 of 

.0806, Int. for 6 da. =^of 60 da. the principal, which 

.0134^, Int. for lda.=iof 6 da. is .01 of the principal. 

$1.1687 , Int. for 87 da. ?^"^®' *^® ^^^^'^f* 

for 60 days, at 6^, is 

found by removing the decimal point in the principal two places to the 

lefty and the interest for 27 days (87 days— 60 days) is found by 

taking convenient parts of the interest for 00 days. 

2. What is the interest of $125.80 from July 6th to 
Oct. 23d, at 6% ? At 8% ? 

8. What is the amount of $25.25 from Oct. 30, 1882, 
to Feb. 1, 1883, at 6% ? At 7i% ? 

4. What is the amount of $65.80 from Dec. 28, 1882, 
to Mch. 15, 1883, at 5% ? At 10% ? 
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5. What is the amount of $75.40 from Jan. 13, 1883, 
to June 15, 1883, at 8% ? At 7% ? 

6. What is the amount of 8120 from Mch. 15, 1883, 
to July 4, 1883, at 7% ? At 9% ? 

7. A note of »420, dated Jan. 25, 1883, was paid Apr 
16, 1883, with interest at 8% : what was the amount? 

8. A man borrowed $150, June 6th, and paid it, with 
interest at 7%, Sept. 24th: how much did he pay? 

9. A note of $80, dated Jan. 15, 1878, was paid Junn 
21, 1878, with interest at 8%: what was the amount? 

10. A note of $150, dated Mch. 30, 1883, was paid 
July 4, 1883, with interest at 6% : what was tho 
amount? What would have been the amount at 7i% ? 

Art. 268. 1. To compute interest for days at 6% : 

Bules. — 1. Multiply the principal by one sixth of as niany 
thousandths as there are days in the time. Or : 

2. Find the interest for 60 days by taking .01 of the prin- 
cipal; and then take such multiples or parts of this interest 
as the given time may require. 

Note. — The interest for 60 days is found by removing the 
decimal point in the principal two places to the left, an<l f-— " 
days by removing the decimal point three places to tho left. 



for tt 



2. To compute interest for days at any rate; 

Hule. — Find the interest at 6%, and then increase or di- 
minish this interest by such a part of itself as the given rate 
13 greater or less than 6, 

Notes. — 1. Since the common year consists of 365 days, instead 
of 360, the true interest for 360 days is J|? or f| of the interest 
for a year; whereas, by the above method, the interest for 360 
days equals the interest for a year. Hence, the true interest for 
any number of daya in a conimon year is yV 'ess than the in- 
terest found by the above rule ; in leap year the true interest is 
■^j less than the interest thus found. But the convenience of the 
method which allows 360 days to the year, has secured its very 
general adoption by the business men of the country, and in 
several states it is sanctioned by law. 
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2. An accurate rule for computing interest for davs is, to take 
a$ many 365//ij», and in leap year as many S66ih8y of the interest for 
one year as there are days in the time. In Great Britain, a day's 
interest is made jij of a year's interest, and the same rule is 
adopted by the United States Government in computing interest 
upon bonds, etc. 

3. Tliere are four methods of finding the time between two 
dates : 

(1) By compound suhtractionf allowing 30 days to the month. 

(2) By finding the number of calendar months from the first date to 
the corresponding day of the month of the second date, and then count- 
ing the actual number of days left. This method has been legalized 
by a number of iStates. 

(S) By taking the number of whole years and finding the number of 
days in tlie part of the year^ each day being reckoned as -A-^ part of 
a year. Tlie month unit is thus excluded. This is tne method 
adopted by the United States Government. 

(4) By counting the actual number of days between the two daieSy 
and reckoning each day as yj^y part of a year. This method gives 
the exact time, and is generally used in finding the time of 
"short paper." 

4. Bankers and other accountants penerally use "Time Ta- 
bles," which give the exact number of days between any two 
dates less than a year aj)art, and "Interest Tables" which give 
tlie interest of $1 at different rates for years, months, and days. 
These tables are designed for use in business, and not for pupils 
in the schools. 

BANK DISCOUNT. 

Art. 269. When a bank loans money, the borrower 
gives his notq payable at a specified time, without in- 
teresL This note is then discounted by taking from its 
face the interest for the actual number of days plus 
three days, called days of grace; and the difference, called 
the proceeds, is paid to the borrower. The interest thus 
deducted is called bank discount. 

A note is payable at the time mentioned in it, but is due on 
the third day following. The date on which a note is due, or 
matures, is called the date of maiuriiy. The date when payable 
and the date of maturity are usually written with a line between 
them, thus: Jan. /{,. 

When a note drawing inttrest is discounted by a bank, the dis- 
count is computed on the amount of the note at the time of its 
maturity. 
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WRITTEN PROBLEMS. 

1. What is the bank discount of a note of $350, pay- 
able in 60 days, discounted at 10% ? What are the 
proceeds ? 

PROCESS (1). PBOCESS (2). 

*350. 

.0105 >350 

1750 60 da, + 3 da. = 63 da. 3.50 

350 .175 



6)g3.6750 6)83.67 5 

$.6125 X 10 = $6,125, Bank discount. .6125^ 

$350— $6,125 = $343,875, Proceeds. $6,125, Dis. 

Find the bank discount and proceeds of a note of: 

2. $250, payable in 90 days, discounted at 9%. 

3. $145, payable in 60 days, discounted at 7%. 

4. $80.50, payable in 30 days, discounted at 8^. 

5. $1000, payable in 90 days, discounted at 1\%. 

6. $750, payable in 45 days, discounted at 9^. 

7. $1250, payable in 100 days, discounted at 6^. 

8. $56, dated Jan. 1, 1882, payable May 1, 1882, dis- 
counted at 6^. At 8%. 

9. $120, dated April 3, 1881, payable June 15, 1881, 
discounted at 8%. At 10^. 

10. $500, dated Dec. 15, 1880, payable Feb. 18, 1881, 
discounted at 8^. At 7%. 

11. $8.75, dated Nov. 21, 1880, payable March 12, 
1881, discounted at 9%. At 8^. 

1 2. $400, dated March 4, payable July 24, discounted 
at 5%. At 8%. 

13. A note, dated April 10, 1881, is payable in 90 
days : what is the time of its maturity ? 

Note. — The date of maturity is found by counting forward tlie 
number of days plus three days, when the time is expressed in 
days ; and the number of calendar months plus three days, when 
the time is expressed in months. 
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14. A note, dated Feb. 6, 1868, was payable in 60 
days : what was the date of its maturity ? 

16. A note, dated Aug. 9, 1880, is payable 4 months 
from date : what is the date of its maturity ? 

1 6. A note of »460, dated April 3, 1870, and payable 
in 90 days, with interest at 6^, was discounted May 
10, 1870, at 8% : what were the proceeds? 

Suggestion.— Find the amount of $460 for 93 days, at 6%, and 
then discount this amount for 66 days, at 89^. 

17. A note of «125, dated May 21, 1880, and payable 
in 60 days, with interest at 6%, was discounted May 
25, 1880, at 10^ : what were the proceeds ? 

la A note of $1000, dated Aug. 15, 1879, and pay- 
able in 6 months, with interest at 7^, was discounted 
Nov. 27, 1879, at 9^ : what was the bank discount? 

8uGGE8TioN.-T-Compute the interest for 6 mo. 3 da., and the 
discount for 83 days. 

19. A note of $90, dated April 12, 1870, and payable 
in 4 months, with interest at 5^, was discounted June 
1, 1870, at 7% : what were the proceeds? 

20. A note of $650, dated March 2, 1869, payable 
Apr. 1, 1870, and indorsed $300 Oct. 1, 1869, was dis- 
counted Feb. 3, 1870 : what were the proceeds at 6^ ? 

21. For what sum must a note, payable in 60 days, 
be drawn to produce $493, when discounted at 8% ? 

Since the proceeds of $1 are 

$.986, it will require as many 

$1— $.014 = $.986, Pro. o/^i. times $1 to produce $493 as 

$493 -T- $.986 = 500 $986 is contained times in 

$1 X 500 = $500, Face of note. ^^^^ ^^^^^ is 500 ; 500 times 

' "^ $1 = $500. 

22. For what sum must a note, payable in 90 days, 
be drawn to produce $1969, when discounted at 6^ ? 
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23. What must be the face of a note, dated July 6, 
1881, and payable in 4 months, to produce ^^811, when 
discounted at 9^ ? 

24. What must be the face of a note, dated Jan. 10, 
1870, and payable in 3 months, to produce 81938, when 
discounted at 12%? 



BV8INB88 OB TRADB DI800UNT. 

26. A merchant discounted a bill of $750, payable in 
4 months, by deducting the interest for the time without 
grace, at 10% : what were the cash proceeds of the bill ? 

Note. — Business men often discount notes and bills, not draw- 
ing interest, by deducting the interest for the time by months or 
days, as the time is expressed in the paper discounted, and with 
or without grace, as per agreement. This is usually called BuM- 
ness Discount. Bills due in three, four, or six months are often 
discounted by deducting 5<?^ or more of their face, without regard 
to time. This is called Trade DUcount. 

26. A note of $340, due in 9 months, without inter- 
est, was discounted by deducting the interest for the 
time, at 8% : what was the cash value of the note? 

27. A merchant, having sold a bill of goods amount- 
ing to $1030, on three months' time, allowed 5% off 
for cash : what were the cash proceeds of the sale ? 

28. A retail dealer, having bought $950 worth of 
goods, on 6 months' time, cashed the bill for 7^% off: 
what were the cash proceeds? 

29. A merchant bought a bill of goods amounting to 
$675 on 60 days' credit; but, obtaining the money, 
cashed the bill at 5^ off: what was the cost of the 
goods ? 

30. A grocer bought sugars amounting to $725 on 90 
days' time, but, being offered 4% off for cash, borrowed 
the money at a bank for the time, less grace, at 9%, 
and cashed the bill: what was the face of the note? 
How much did he gain by the tia.w^a.cXioxv'l 
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3L A merchant bought, March 20, 1870, a bill of 
goods amounting to $3540, on three months' time, but, 
being offered 5^ off for cash, he borrowed the money 
at a bank for the time, less grace, at 10%, and cashed 
the bill. How much did he gain by the transaction? 

DEFINITIONS AND RX7I.BS. 

Art. 270. Bank Discount is the interest on a note 
paid in advance. It is also called Bank Interest 

Art. 271. The Proceeds of a note is the sum dis- 
counted, less the discount. The proceeds are also called 
Avails and Cash Value, 

Art. 272. Days of Grace are the three days allowed 
for the payment of a note after the specified time. 

When the third day of grace falls on Sunday, or a legal holi- 
day, a note is due the day before or the day after, according to 
the special statute of the State in which the note is drawn. 

Art. 273. 1. To compute bank discount: 

Bule. — Find the interest on the sum discounted at the 
given rate per cent and for the ajdual number of days in 
the time plus three days. The difference between the sum 
discounted and the interest thus found will be the proceeds. 

Note. — In discounting a note, hearing interestf the interest is 
computed by months or by days, accord ino: as the time is ex- 
pressed in the note, but the discount on the amount of the note is 
usually computed by lays. 

2. To find the face of a note that will yield given 
proceeds : 

Kule. — Divide the given proceeds by the proceeds of $1 for 
the given time with grace, and multiply $1 by the quotient. 

Note. — Bank discount is not only interest paid in advanc€y but 
the interest is computed on both the proceeds and the discount. 
The borrower pays interest on more money than he receives. 
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Promissory Notes. 

Art. 274. A Promissory Note is a written agree- 
ment by one party to pay another a specified sum of 
money at a specified time. 

The sum of money specified in the note is called its Face. 
The person who signs a note is its Maker; the person to whom 
it is payable is the Payee; and the owner is the Holder, Tlie 
person who writes his. name on the back of a note as security 
for its payment, is an Indorser. 

A note signed by two or more persons who are jointly liable 
for its payment, is a Joint Note. A note signed by two or more 
persons who are jointly and singly liable for its payment, is a 
Joint and Several Note, 

A note payable on demand is a Demand Note; a note payable 
at a future specified time is a Time Note. 

Art. 275. The following are the more common forms 
of promissory notes : 

FORM I.->Demand Notb. 

*95^. Nashville, Tenn., May 1, 1883. 

For value received, I promise to pay io John Purdue, 

on demand, Ninety-five -^-^ Dollars. 

Henry Smith. 

NoTR— A demand note may also be drawn payable to "bearer" 
or "order." 

FORM II.— Time Note. 

«95y«^ St. Louis, Mo., May 1, 1883. 

Ninety days after date, I promise to pay to Martin 
L. Peirce, or hearer, Ninety-five y\^^ Dollars, with interest, 
for value received. 
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FORM III.— Joint and SEVEBAii Note. 

•95fyV. Louisville, Ky., March 12, 1883. 

Four months after date, wejoirdly and severally prom- 
ise to pay Henry H, Jones, or order, Ninety-five -^ Dollars, 

with interest at 8%^ for value received. 

Thomas Hughes, 

Charles King. 

FORM IV.— Note Payable at a Bank. 

»500. New York City, April 10, 1883. 

Sixty days after date, we promise to pay to Van Antwerp, 

Bragg & Co,, or order, at the First National Bank, Five 

Hundred Dollars, for value received. 

Charles Green & Co. 

Remarks.— 1. A note should contain the words "value re- 
ceived,'* otherwise the holder may be required to prove that the 
maker received its value. The sum of money to be paid should 
be written in words. 

2. When the time for the payment of a note is not specified, 
it is due on demand. If the place of payment is not given, it is 
payable at the maker's residence or place of business.- 

3. When a note contains the words "with interest," and no 
rate is specified (Form II), interest accrues at the legal rate. If 
the words "with interest" are omitted (Form IV), no interest ac- 
crues until maturity, when the note draws interest, at the legal 
rate, until paid. 

Art. 276. A Negotiable Note is one which may be 
bought and sold. 

A note is negotiable when it is made payable "to the bearer" 
or to the payee "or bearer," or to the payee "or order." A 
note draw^n as in Form I. is not negotiable. 

A note made payable to the bearer is negotiable without in- 
dorsement. United States treasury notes and bank notes, used as 
money, are payable to the bearer, and are transferred by delivery. 
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A note payable to order must be indorsed by the payee before 
it is negotiable ; and each holder in his turn must indorse the 
note, thus becoming liable for its payment, in case the maker 
fails to pay it when due. An indorser may free himself from 
responsibility for payment by accompanying his signature with 
the words "without recourse." 

When the payee indorses a note by simply writing his name 
on the back, it is called an iTidorsement in blanks and the note is 
payable to the holder. When the indorser orders the payment 
to be made to a particular person, as, " Pay to Charles Williams," 
it is called a special indoncment. 

Art. 277. When a note in bank is not paid at ma- 
turity, a written notice of the fact, made by a notary 
public, is served on the indorsers, who are responsible 
for the payment of the note. Such a notice is a Protest 

A protest should be made out on the day the note matwreSy and 
it must be sent on that day or the next, otherwise the indorsers 
are not responsible. 

Art. 278. A Check is a written order on a bank by 
a depositor for money. 

The following is the common form of a check : 



Lafayette, Ind.yJ^dj?.^.A... 1883. 
FIRST KATIONALl BANK, 

Pay to ^}^.^:^„^^S::...!^A^.y:. or order, 

^.^.^??^!^.f.f£ :. 6LDollars. 



$6oc 



10 

100. 



'^ m<>^<ri 9f: 0n>f-d 



Note. — Before this check is paid, it must be indorsed by 
William M. Bloss. He may draw the money from the bank, or 
he may transfer the check to another party, who must also in- 
dorse it, as in the case of the transfer of a promissory note. If 
the words or hearer are used in place of or order^ no indorsement is 
necessary, and any one holding the check m^^ dTV?^ \\\^ t£\ssw£^ . 



230 WHITE'S NEW COMPLETE ARITHMETIC. 



PARTIAL PAYMENTS. 

Art. 279. When partial payments have been made 
on notes or other obligations, the interest is computed 
by the following rule, which, having been adopted by 
the Supreme Court of the United States, is called the 



UNITBD BTATB8 RULB. 

When partial payments have been made, ctpply the pay- 
ment, in the first place, to the discharge of the interest then 
due. If the payment exceeds the interest, the surplus goes 
toward discharging the principal, and the subsequent interest 
is to be computed on the balance of principal remaining 
due. 

If the payment be less than the interest, the surplus of 
interest must not be taken to augment the principal, bat in- 
terest continues .on the former principal until the period when 
the payments, taken together, exceed the interest due, and then 
the surplus is to be applied toward discharging the princi- 
pal, and the interest is to be computed on the balance, as 
aforesaid. 

Art. 280. This rule is based on the following prin- 
ciples ; 

1. Payments must first be applied to the discharge of in- 
terest then due, and the balance, if any, to the payment of 
the principal. 

2. Unpaid interest must not be added to the principal, and 
thus draw interest. 

3. Interest must accrue only on the principal. 

NoTE.-;-The United States Rule has been adopted by all the 
states, with few exceptions (including Vermont and Uonnecti- 
cut) ; and is generally used when the time between the date of 
a note and its payment exceeds one year. 
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WRITTEN PROBLEMS. 

L A note of <f650, dated May 20, 1866, and drawing in- 
terest at 6%, had payments indorsed upon it as follows: 

Sept. 2, 1866, «25. March 2, 1867, 8150. 
Dec. 20, 1866, »10. July 8, 1867, »200 

What was the amount due -Nov. 11, 1867? 

PBOCB88. 

$650 
.017 



4550 
1866 9 2 650 



1866 5 20 $11,050, 1«< inierctt. 

650. 





3 mo. 12 da. 




$25. 


1866 


12 20 


1866 


9 2 




3 mo. 18 da. 


- 


$10 


1867 


3 2 


1866 


12 20 




2 mo. 12 da. 




$150. 


1867 


7 8 


1867 


3 2 


- 


4 mo. 6 da. 




$^00. 


1867 


11 11 


1867 


7 8 



.017 



$661.05 

_ 25.00^ \8t payment. 

$036.05, 2d principal. 
.018 

508840 
63605 



.018 $10 $1 1.44890, 2d interest. 

$636:057" 3d principal. 
.012 



$150 $7.63260, MintereU. 
11.4489, 2d inteiest. 
636.05 

f.i« $655.1315 

•"^^ 160.00 2 d+3d payment. 

$495.1315, Aih principal. 
.021 

4951315 
9902630 



$10.3977615, Ath interest. 
•021 495.1315 

$505.5293 
200.00 4th payment. 

$305.5293^ bth principal. 
.0205 



15276465 

4 mo. 3 da. .0205 ^^^Q^^^ 



$0.26335065, 5th interest. 
305.5293 



$311.7926, AmH due Nov. 11, 1867, 
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The first step is to find the difierence of time between each 
two consecutive dates, and form the corresponding decimal mul- 
tipliers by the six per cent method. The payments may be 
written below. This preparation will lessen the liability of error 
in the calculation. 

Since the 1st payment is greater than the 1st interest, form 
the amount and subtract therefrom the payment ; the difference 
is the second principal. Find the 2d interest. 

Since the 2d payment is l^ss than the 2d interest, let the in- 
terest stand, drawing a double line beneath it, and bringing down 
the second principal for a 3d principal. Find the 3d interest. 

Since the sum of the 2d and 3d payments is greater than the 
sum of the 2d and 3d interests, form the amount and subtract 
therefrom the sum of the 2d and 3d payments; the difference 
is the 4th principal. Find the 4th interest. 

Since the 4th payment is greater than the 4th interest, form 
the amount and subtraqjb therefrom the 4th payment. Compute 
the interest on the difference, the 5th principal, to the last date, 
and form the amount, which is the sum then due. 

Notes. — 1. Sometimes an estimate of the interest may be made 
mentally with sufficient accuracy to determine whether it is 
greater or less than the payment. If greater, the mm of the 
two or more decimal multipliers can be used for a multiplier. 
Instead of multiplying by .018 and .012 above, .03, their sum, 
might have been used. 

2. When the rate is other than 6^, the several interests should 
be increased or diminished, as the rate may require, before form- 
ing the amounts. 

2. A note of 8600, dated June 10, 1877, had indorse- 
ments as follows: Dec. 4, 1877, «50; March 25, 1878, $12; 
July 9, 1878, «75. How much was due Oct. 15, 1878, 
at 6% interest? 

3. A note of $1000, dated Apr. 10, 1874, was indorsed 
as follows: Nov. 10, 1875, $80.50; July 5, 1876, $100; 
Jan. 10, 1877, $450.80; Oct. 1, 1879, $500. What was 
due Jan. 1, 1880, at 7% interest? 

4. A note of $450, dated July 4, 1878, was indorsed 
as follows: Jan. 20, 1879, $15; June 9, 1879, $200; Oct. 
20, 1879, $10. What was due Jan. 10, 1880, at 10% 
interest ? 
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6. A note of $850, dated March 4, 1875, had indorse- 
ments as follows: Sept. 1, 1875, «12; May 4, 1876, 810; 
Sept. 15, 1876, »250; Jan. 20, 1877, $400. What was 
due July 1, 1878, at 6% interest? 

6. *1250. Cincinnati, July 1, 1878. 

On demand, I promise to pay Peter Smith, or order, 
twelve hundred and fifty dollars, with interest at 7^%, 
for value received. John Coons. 

Indoraemmts: Sept. 14, 1878, 8300; Jan. 20, 1879, 812; 
Oct. 20, 1879, 820; Nov. 8, 1879, 8500. 

What was due on the above note Jan. 1, 1880? 

7. 81000. 9an Francisco, Apr. 10, 1881. 

For value received, I promise to pay to Wm. Penn, 
Jr., or order, thirty days after date, one thousand dol- 
lars, with interest at 10^. Gould Dives. 

Indorsements: July 28, 1881, 8500; Dec. 13, 1881, 88: 
Feb. 25, 1882, 812; July 7, 1882, 8125; Oct. 3, 1882, 
8200; March 15, 1883, 850. 

What was due on the above note June 3, 1883? 

Art. 281. When partial payments are made on mer- 
cantile accounts, past due, and on notes running a year 
or less, the interest is often computed by 

THE MERCHANTS' RULE. 

Compute the interest on the principal from the time it be- 
gins to draw interest to the time of settlement, and also on 
each payment from the time it was made to the time of 
settlement. 

From the sum of the principal and its interest, subtract the 
sum of the payments and their interests, and the difference 
will be the balance due, 

N. C. A.— 20. 



234 WHITE'S NEW COMPLETE ARITHMETIC, 

8. A note of $520, dated April 12, 1883, had three 
indorsements, as follows: May 20, 1883, $120; June 9, 
1883, $12 ; July 21, 1883, $85. What was due Oct. 18, 
1883, at 8% interest? 

9. A note of $800, dated March 12, 1882, and draw- 
ing interest at 8%, was indorsed as follows: May 15, 
1882, $200; Aug. 10, 1882, $75; Oct. 20, 1882, $125. 
What was due Dec. 30, 1882? 

10. Payments were made on a debt of $350, due Feb. 
1, 1882, as follows: March 20, 1882, $45; May 1, 1882, 
$60; July 5, 1882, $80; Oct. 1, 1882, $50. What was 
due Nov. 1, 1882, at Qfo interest? 

Note. — The chief aim of legislative enactments on this subject 
has been to protect the debtor from paying interest on interest, but 
there is no essential difference between applying payments to the 
discharge of interest instead of principal, and paying interest on 
such accrued interest. The debtor loses the use of so much of 
every payment as is applied to interest, and the creditor gains 
the use of it. The " Merchants' Rule " is the only one that does 
not practically allow interest on interest. 



ANNUAL INTEREST. 

Art. 282. When a note reads " with interest payable 
annually," or "with interest annually," the interest on 
the face of the note, due at the close of each year, is 
called Annual Interest. 

Art. 283. When annual interest is not paid at the 
close of the year, when due, it draws simple interest 
until paid. 

In several of the states it is not legal to collect interest on 
unpaid annual interest ; and in a few other states unpaid annual 
interest is added to the principal, and draws annual interest, 
thus compounding the interest. (Art. 285.) 

In Ohio and several other states, the annual interest, if not 
paid when due, draws simple interest at the legal rate, whatever 
may be the rate of interest prescribed for the principal. 
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WRITTEN PROBLEMS. 

L A note of $500, dated May 10, 1883, is due in 4 
years, with interest at 6%, payable annually: if both 
interest and principal remain unpaid, what will be the 
amount due on the note at maturity? 

PROCESS. 

$500X'06= $30 , Interest on principal due annually. 
$30 X 4= $120, Total annual interesl, 

$30X'06X 3= 5.40, Simple interest on let annual interest for 3 yr. 
$30X .06X 2= 3.60, Simple interest on 2d annual interest for 2 yr. 
$30X'06X 1= 1-80, Simple interest on 3d annucU interest for 1 yr. 

$130.80, Total interest due at maiurity of note. 6 yr. 
500.00 

$530.80, Amount due at mcUurUy. 

or: 

3 yr. $500X-06 = $30, Annual interest. 

2 yr. $30X4 =$120, Thiol annual interest. 

1 yr. $30 X -06 X 6 = 10.80, Merest on annual interest for 6 yr. 

6 yr. $130.80, Total interest due at maturity. 

500.00 
11^30.80, Amount. 

The first annual interest ($30) due, draws simple interest for 

3 years ; the second for 2 years ; and the third for 1 year ; and 
hence the simple interest on the several annual interests equals 
the interest on $30 for 3 yrs. + 2 yrs. + l yr., or for 6 years. 
The amount due on the note at maturity consists of (1) the 
principal; (2) the total annual interest; and (3) the simple interest 
on the annual interests. Hence, the amount due is $500 + $30 X 

4 + $1.80 X 6, or $630.80. 

2. A note of $750, with interest payable annually, 
at S%, was paid 3 yr. 3 mo. 18 da. after date, and no 
interest had been previously paid: what was the 
amount due? 
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PROCESS. 

$750 X-0^ = S60. Annual interest, 

$60X3.3 =$198.00, Total an, inUrestfar 3 yr. 3 mo, 18 da.. (3.3 yr.) 
$60 X .312= $18.72, Simple interest on $60 /or 3 yr. 10 mo. 24 da. 
$750. 

$966.72, Amount, 

The first annual interest draws interest for 2 yr. 3 mo. 18 
da. ; the second, for 1 yr. 3 mo. 18 da. ; and the third, for 3 mo. 
18 da. 2 yr. 3 mo. 18 da. -fl yr. 3 mo. 18 da. + 3 mo. 18 da.= 
3 yr. 10 mo. 24 da. 

Note. — In. Ohio and several other states, the interest on the 
unpaid annual interests would be computed at 6^, the legal rate. 
$60 X .234 = $14.04, simple interest on annual interests at 6^. 

8. A note of $1000, with annual interest at 6%, is 
due 4 yr. 6 mo. after date: no interest having been 
paid, what will be due at maturity ? 

4. A man bought a farm for $3500, to be paid in 4 
years, with annual interest at 6^, but failed to pay the 
interest : what was due at the close of the 4th year ? 

5. Columbus, Ohio, July 1, 1881. 

On the first day of January, 1884, for value received, 
I promise to pay John Black, or order, six hundred 
and fifty dollars, with interest payable annually, at 7%. 

Charles Church. 

If no interest be paid on the above note, what will 
be due at maturity? What will be due if interest on 
interest be computed at 6^ ? 

6. If the above note and interest be not paid until 
Sept. 13, 1884, what will be the amount due? What 
will be due if interest on interest be computed at 6% ? 

7. A note of S800, dated March 18, 1877, and due 
in 3 years, with interest at 6%, payable annually, has 
the following indorsements: Oct. 24, 1878, $150; Nov. 
12, 1879, $240. What was due March 18, 1880? 
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PROCESS. 

$800 X .06 = $48, First annual inierest. 



^8X2 =$06, Annual interest due Mch. 18, 1879. 

$48X.06= 2.88, Interest on Ist annual intercut, 

$98.88, Interest due Mch. 18, 1870. 
800 

$898.88, AmourU due Mch, 18, 1879. 

Payment, ^150. j ^$153 go, Amount of $150, Mch, 18, 1879. 
Int. on same, 3.60. ) -rrr-rr »^ ... 

$745.28, New principal, 

$745.28 X«06 = $44.716, Ltlered due Mch, 18, 1880. 

$789,996, Amount due Mch, 18, 1880. 

Payment, $240. ) =$245.04, Ammni $240, Mch, 18, 1880. 
Int. on same, 5.04. j "rrrr::;^ 

$544,956, AmourU due at maturity. 

Note. — The annual interest and the interest on the same are 
computed to the close of the year in which the first payment 
is made, and the interest on the payment is computed to the 
same date. The difference between the amount of the face of 
the note and the amount of the payment is the new principal 
for the third year. 

8. A note of $500, dated Jan. 15, 1865, and due 
in 2 years, with interest at 10%, payable annually, 
is indorsed as follows: May 21, 1866, $100; March 
9, 1867, J200. What was the amount due July 15, 
1867? 

Art. 284. 1. To compute annual interest when not 
paid until maturity of note : 

Bule. — Compute the interest on the principal for the en- 
tire time it is on interest, and the interest on each yearns 
interest for the time it is unpaid. The sum of the princi- 
pal, the interest on the principal, and the interest on the 
unpaid interest toill be the amount due. 

Note. — Instead of computing the interest on the several an- 
nual Interests separately, simple interest may he computed on one 
yearns interest for a time equal to the sum of the periods of time the 
several annual interests are unpaid, as in the solution of problem 2 
above. 
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2. To compute annual interest when partial payments 
have been made: 

Bule. — 1. Compute the interest on the principal to the 
end of the first year in which any payment is madey and 
also the interest on the unpaid annual interest to the same 
date, and form the amount, 

2. Compute the interest on the payment or payments to 
the end of the year, and form the amount 

3. Subtract the amount of the payment or payments from 
the amount of the principal and interest, and, taking the 
difference for a new principal, proceed as before with suc- 
ceeding payments, making the date of settlement the last date. 

Note.— This rule is based on the principle that the payments 
with added interest should be applied first to the discliarge of 
the accrued interest at the end of a year, and then to the dis- 
charge of the principal. When the amount of the payment or 
Sayments will not cancel all the interest due, the unpaid interest 
raws simple interest to the end of the next year in which a 
payment is made. 



COMPOUND INTEREST. 

Art. 285. Compound Interest is interest on the 
principal and also on the interest, which, at regular in- 
tervals of time, is added to the principal, forming a 
new principal. 

Interest may be compounded annually, semi-annually, or 
quarterly. When compounded semi-annually, the rate of inter- 
est is one half the yearly rate ; and when compounded quarterly, 
the rate is one fourth of the yearly rate. When compounded 
annually, each year's interest draws annual interest^ the same as 
the principal. 

WRITTEN PROBLEMS. 

1. A note of S450 is due in 3 years 4 months, with 
interest at 6%, compounded annually: what will be 
the amount due at maturity? What will be the com- 
pound interest due? 
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$450 
.06 


PROCES8. 


$27.00 
450. 


\sl yearns interest. 


$477 
.06 


2d principal. 


$28.62 
477. 


2d yearns intered. 


$505.62 
.06 


3d principal. 


$30.3372 
505.62 


3d year's interest. 



$535.9572 Amount due at the end of M year. 
.02 



$10.719144 Interest for 4 months. 
535.9572 



$546.6763 Amount due at malurity. 

450.0000 

$96.6763 Compound interest at maturity. 

8. What is the amount of 8600 for 4 years at 5%, 
compounded annually ? What is the compound interest ? 

3. What is the compound interest of 81500 for 3 
years at 10% ? At 8% ? 

4. What is the amount of $800 for 2 years at 6%, 
compounded semi-annually ? 

Suggestion. — Compute the Interest at 3^ for 4 years. 

6. What is the compound interest of $650 for 3 yr. 4 
mo. 12 da. at 6% per annum? 

* 

Art. 286. To compute compound interest: 

Bule. — Find the amount of the given principal for one 
interval of time; then, taking this amount as a new princi- 
pal, find the amount for the second interval, and so continue 
for the entire time. The difference between the last amxmnt 
and the principal is the compound interest for the tim^e. 

Note. — Compound interest is usually computed by the aid of 
a table giving the amount of $1 at different rates, and for any 
given number of years. 
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THE FIVE PROBLEMS IN SIMPLE INTEREST. 

Art. 287. The five numbers considered in interest 
are the Principal^ Rate ^, Time^ Interest^ and Anwurd. 
Such is the relation between these numbers that, if any 
three of them are given, the other two may be found. 

PROBLEM I. 

PRINCIPAL, RATB PBR OBNT. AND TIMB OIVBN TO FIND TEB IMTBRB8T 

OR AMOUNT. 

Note. — This problem has already been considered. The fol- 
lowine problems may be solved by the pupil by any one of the 
preceuing methods, but in the last three problems the time 
should be found by the method by days. 

1. What is the interest of $12.50 for 3 yr. 1 mo. 15 
da., at 6% ? At 10% ? 

2. What is the interest of $160.80 for 2 yr. 3 mo. 3 
da., at 7% ? At 9% ? 

3. What is the interest of $1000 from May 13, 1881, 
to July 8, 1882, at 6% ? At 7i% ? 

4. What is the amount of $204.50 from Jan. 21, 1879, 
to Feb. 3, 1880, at 9% ? At 12%? 

5. A note of $345.60, dated Feb. 5, 1880, was paid 
Aug. 20, 1882 : what was the amount at 6% ? 

6. A note of $252, dated March 9, 1879, was paid 
May 12, 1881 : what was the amount at 7% ? 

7. What is the interest of $80.25 from May 15 to 
Sept. 24, at 6% ? At 8% ? 

8. A note of $920, dated Jan. 4, 1883, was paid Apr. 
3, 1883: what was the amount at 9% ? 

9. A note of $7.50, dated Apr. 20, was due Oct. 12, 
with interest at 8% : what was the amount? 

Art. 288. Formulas: 

1. Interest =^ principal X fate ^ Xtime. 

2 . Amount = principal -\- interest. 
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PROBLEM II. 
PRXNOIPAi;., INTBBB8T, AND TIMB OIVBN TO FIND THB RATB. 

10. The interest on $540 for 8 mo. 18 da. waja $27.09: 
what was the rate? 



PROCESS. 

«540 
.043 



Since the interest on $540 for 
8 mo. 18 da., at 1^, is $3.87, the 
rate which produced $27.09 in- 
terest was as many times 1 as 
1620 $3.87 is contained times in 

2160 $27.09, which is 7. Hence, the 

6 )$23.220, Interest aJt 6%. interest accrued at 7*. 

AQ Q^ T * * * 1 /7/ The interest at 1% may also 

$3.87, IrUerest at 1%. ^ ^^^^^ ^^ multiplying $540 

$27.09 -^$3.87 = 7, Rate. by i of .043, which is .007i. 

1 1. The interest of $456 for 3 yr. 5 mo. 18 da. is 
$79.04: what is the rate? 

12. The interest of $560 for 2 yr. 4 mo. 15 da. was 
$106.40: what was the rate? 

13. The interest of $95.40 for 3 yr. 9 mo. is $28.62 : 
what is the rate? 

14. The interest of $240 from Feb. 15, 1878, to Apr. 
27, 1879, was $23.04 : what was the rate ? 

15. The interest of $252 from Aug. 2, 1877, to March 
9, 1878, was $12.152: what was the rate? 

16. A note of $345.60, dated Feb. 5, 1880, was paid 
Aug. 20, 1882, and the amount was $407.088 : what was 
the rate? 

FORMULA AND BULB. 

Art. 289. Formula : 

Rate = interest -r- (principal X 1 % X time) . 

Art. 290. To find the rate : 

Bule. — Divide the given interest by the interest of the 
principal for the given time, at 1 per cent, 

N. C. A.— 21. 
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PROBLEM III. 
PBINOIPAL, IMTBIUIBT, AND BATB PBB OBNT QIVBN TO FIND THB TIMB. 

17. The interest of »300, at 9^, is $60.75 : what was the 
time? 

PROCBB8. Since the interest of $300 for 

$300 1 year, at 9^o, is $27, $300 must 

.09 be on interest as many years to 

Wm, Interest for 1 yr. P'^''** ^'l^ .*°**'«'f* «« ^^^ 

are contained times in $60./ 5, 

$60.76 ^$27 = 2.25 ^hich is 2.25. Hence, the time 

2.25 yr. = 2 yr. 3 mo. is 2.26 years, or 2 yr. 3 mo. 

la The interest of $908, at 3i%,wafi $79.45; what 
was the time? 

19. The interest of $56.78 for a certain time, at 10%, 
was $22.24: what was the time? 

80. How long must a note of $300 run to give an 
amount of $347.25, at 6% ? 

8 1. In what time will any principal double itself at 
4% interest? At 6% ? At 10%? 

88. In what time will any principal double itself at 
5% interest? At 7% ? At 12%? 

83. In what time will any principal treble itself at 
6fo interest? At 10%? At 6^ ? 

FORMUIjA and BXTIiB. 

Art. 291. Formula: 

Time = interest -^(principal X rate fo )• 

Art. 292. To find the time: 

Bule. — Divide the given interest by the interest of the 
principal for 1 year^ at the given rate per cent. 

Note. — Reduce the fraction of a year to months and days. If 
preferred, the interest may be divided by the interest for 1 
month, at the given rate per cent. 
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PROBLEM IV. 
INTBIIB8T, BATB PBB OBKT, AND TIKB QIVBM TO FIXD TBM FBDIOIPAL. 

24. What principal will produce t49.20 of interest in 

1 yr. 4 mo. 12 da., at 6% ? 

Since $1 of principal produces 
PROCESS. $.082 of interest, it will take 

$.082 = Interest of $1. f "^^ ^"'lal^'^^'^'fE^ 

to produce $49.20 of interest 

$49.20 -T- $.082 = 600 as $.082 is contained times in 

•< v^ onn oonrx a $49.20, which is 600. 600 times 

$1X600=:$600. Ans. ji^^goo, the required princi- 

pal. Or, 
or: 

Since the interest of $1 is 

Interest of $1 = . 082 of $1. .082 of itself, $49.20 is .082 of 

$49.20 H- .082 = $600, Ans. *^^ required principal. $49.20-*- 

' .082 =$600. 

26. What principal will produce $15.24 interest in 7 
mo. 6 da., at 8^ ? 

26. What principal will produce $1000 interest in 6 
yr. 6 mo. 20 da., at 5% ? 

27. What sum invested at 7% will produce $378 in- 
terest annually? $252? 

28. What sum invested at 5% will yield an annual 
income of $17000? $10200? 

29. What sum invested at 4^^ will yield an annual 
income of $900? $1350? 

30. What principal will produce $220 interest, from 
Oct. 25, 1881, to March 7, 1882, at 8% ? 

31. What principal will produce $17.78 interest, from 
Jan. 10, 1884, to March 13, 1884, computed by daySy 
at 6%? At 4%? 

FORMULA AND RULBS. 

Art. 293. Formula: 

Principal = interest -r- (rate % X time). 



\ 
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Art. 294. To find the principal when the interest, 
rate per cent, and time are given: 

Boles. — 1. Divide the given interest by the interest of $1 
for the given time and rale per cent, and multiply $1 by 
the quotient. Or, 

2, Divide the given interest by the decimal corresponding 
to the interest of $1 for the given time and rate per cent. 



PROBLEM V. 

AlfOUMT, BATB FEB OBMT, AND TDOB OIVBN TO FIND THB 

FBINOIPAIi. 

35. What principal on interest, at 8%, for 1 yr. 6 
mo. 18 da., will give an amount of 8730.60? 

The interest of $1 for 1 yr. 6 

PROCESS. mo. 18 da. is $.124, and the 

$1,124 = amount of $1. amount is $1,124. If the amount 

of $1 is $1,124, it will take as 
$730.60 -5- $1,124 = 650 many times $1 to yield an 

$1 X 650 = $650, Ans. f ^^^^,^ . ^^^ ^l^'^ . ^ J};}^^ 

' IS contamed times in $730.60, 

Qjj . which is 650. ' Or, 

Amt. of $1 = 1.124 of$l. ^^'^^^ *^« ^°^^^°* ^^ *1 ^ 

1.124 of itself, $730.60 is 1.124 of 

$730.60 -^1.124 = $650, v4rw. the required principal. 

83. What principal on interest, at 5%, for 1 yr. 10 
mo. 24 da., will amount to $70,518? 

34. What sum of money put at interest, at 7^, for 
8 mo. 18 da., will amount to $567.09? 

36. What sum of money put at interest, at 8%, for 
2 yr. 1 mo. 15 da., will amount to $421.20? 

36. What sum of money put at interest March 15, 
1880, at 6%, will amount to $2600.40, Aug. 6, 1881? 

37. The amount is $843, the time 1 yr. 6 mo. 18 da., 
and the rate 8: what is the principal? 
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FORMXTUL AND BUI«B8. 

Art. 295. Formula: 

Principal = amount -^ [1 + (rate % X time)]. 

Art. 296. To find the principal when the amount, 
rate per cent, and time are given: 

Bules. — 1. Divide the given amount by the anwunt of $1 
for the given time and rate per cent, and multiply $1 by the 
quotient. Or, 

2, Divide the given amouiit by the decimal corresponding 
to the amount of $1 for the given time and rate per cent. 

Note. — ^The principal thus found is the preaeiU vxnih of ih:^ 
amount See next article. 

MISCELLANEOUS WRITTEN PROBLEMS. 

L What is the interest of $205 for 2 yr. 5 mo. 24 
da., at 7%? 

2. What is the amount of $160, from Jan. 12, 1869, 
to July 3, 1870, at 8% ? 

3. At what rate per cent will $512 yield $25,088 in- 
terest in 8 mo. 12 da.? 

4. The principal is $126.75, the interest $20,956, and 
the time 2 yr. 24 da. : what is the rate ? 

6. How long will it take $5000 to produce $1125 in- 
terest at 8% ? 

6. The principal is $326.50, the interest $2,747, and 
the rate 8: what is the time? 

7. The amount is $1563.75, the interest $63.75, and 
the rate 7^: what is the time? 

8. What principal will yield $1.36 interest in 20 
days, at 6% ? 

9. What principal, at 7%, will amount to $659.40 
in 8 months? 
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10. The interest on a certain principal from Nov. 11, 
1877, to Dec. 16, 1879, at 6%, was $4,474: what was 
the principal? 

IL The interest is $12.78, the time 1 yr. 2 mo. 6 da., 
and the rate 6: what is the amount? 

15. What principal will amount to $609.20 in 4 mo. 
18 da., at 4% ? 

13. What principal will amount to $288.85 in 1 yr. 6 
mo., at 6% ? 

14 What principal will produce $20.23 interest from 
Jan. 1 to Oct. 20, 1883, at 7% ? 

18. How long will it take any principal to triple 
itself at 6% ? At 4% ? At 10% ? 

16. What is the amount of $420, from June 10, 1879, 
to Jan. 21, 1880, at 10^ ? 

17. What sum, bearing interest at 5%, will yield an 
annual income of $1000? 

18. What sum, bearing interest at 4^%, will yield an 
annual income of $900? 



PRESENT WORTH. 

Art. 297. The Present Worth of a debt due at a 
future time, without interest, is the sum of money 
which, put at interest, will amount to the debt at the 
time it is due. 

Art. 298. True Discount is the difference between 
a debt, not bearing interest, and its present worth. 

It is called true discount to distinguish it from bank discount 
and business discount. True discount is the interest on the 
preaerU worth of a note or debt, while bank discount is the inter- 
est on the note or debt. The difference is the interest on the 
true discount for the time. True discount is, however, seldom 
used in business. (For Business or Trade Discountt see p. 226.) 
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WRITTEN PROBLEMS. 

1. What is the present worth of a note of 8212, due 
1 year hence, without interest, the current rate of in- 
terest being 6% ? What is the true discount ? 

PROCESS. The amount of $1 for 1 

$212 H- 81.06 = 200 y®ar, at 6^, is $1.06, and hence 

oi XX onrk ttonrk d ^j. ^^® present worth of $1.06, due 

$1 X 200 = $200, Pres. woHh. ^ ^^^ ^^^^^^ .^ ,1 j^ ^^^ 

$212 — 200 = $12, True (lis. present worth of $1.06 is $1, 

the present worth of $212 is 
^^' as many times $1 as $1.06 is 

$212^1.06=8200, Pres, vxyrth, contained times in $212, which 

is 200. Or, since $1.06 is 1.06 

of $1, $212 is 1.06 of its present worth. $212 -^ 1.06 = $200. 

Note.— This is only an appUcation of Problem V. The debt 
correCT)onds to the amount ; the present worth, to the principal ; 
and the true discount, to the interest. 

2. What is the present worth of a bill of 8260 due 
in 8 months, without interest, the current rate of in- 
terest being 6? What is the true discount? 

3. What is the present worth of 8220 due in 1 yr. 6 
mo., without interest, current rate being 7 ? 

4. What is the true discount of 8145.60 due in 8 mo. 
12 da., without interest, current rate being 8? 

6. What is the present worth of 8305.75 due in 9 
mo. 6 da., without interest, current rate being 9 ? 

6. What is the true discount of 81250 due in 1 yr. 
7 mo. 21 da., without interest, current rate being 6? 

7. What is the true discount of 81508 due in 90 
days, without interest, current rate being 7? 

8. What is the true discount of $2040.50 due in 36 
days, without interest, current rate being 10 ? 

9. What is the difference between the true discount 
of 8216, due in 2 years, without interest, current rate 
being 8, and the interest of 8216 for 2 years, at 8% ? 



248 WHITE'S SEW COMPLETE ARITHMETTa 

10. What is the difference between the true discount 
of $199.80, due in 1 yr. 10 mo., without interest, cur- 
rent rate being 6, and the interest of $199.80 for 1 
yr. 10 mo., at 6% ? 

1 L How large a note, due in 1 yr. 6 mo., with in- 
terest at 7%, will cancel a debt of $442, due in 1 yr. 6 
mo., without interest? 

ISi What is the difference in the present value of a 
cash payment of $345, and a note of $371 due in 9 
months, without interest, the use of money being 
worth 8% ? 

FOBMULAB ASD BUX*B8. 

Art. 299. Formulas: 

1. Present worth ^= debt -^ [1 + (rate fc X timej\, 

2. Trvue discount = dd>t — present worth. 

Art. 300. To find the present worth of a debt due 
at a future time, without interest : 

Boles. — i. Divide the d^bt by the amount of $1 for the 
given time, at the current rate of interest, and muUiply $1 
by the quotient. Or, 

2, Divide the debt by the decimal corresponding to the 
amount of $1 for the given time, at the current rate of 
interest, 

STOCK INVESTMENTS, 

To Teachers.— It may be desirable to review Capital Stock, 
pp. 195-199. 

Art. 301. A Bond is an interest-bearing note issued 
under seal by a nation, state, city, railroad company, 
or other corporation. 

Bonds are issued in denominations of convenient size, as $100, 
$1000, etc., with interest payable annually, semi-annually, or 
quarterly. They are made usually negotiable like certificates of 
capital stock. 



I 
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Art. 302. The bonds issued by the United States 
Government, called United States Securities or Govern- 
ment Securities, are of two classes; viz, Registered Bonds 
and Coupon Bonds. 

Registered bonds are recorded in the name of the owner in 
the United States Treasury Department at Washington, and the 
interest is sent directly to the owner. To effect its transfer from 
one party to another, a registered bond must be indorsed by the 
owner and the record changed. 

Coupon bonds are transferred by delivery as bank notes. The 
coupons attached to these bonds are interest certificates, which, 
as the interest becomes due, are cut off and presented to the 
United States Treasurer for payment 

Art. 303. The different United States securities are 
distinguished by the rate of interest and the date at 
which they are payable. Thus, "U. S. ^% 1891," 
means United States bonds bearing 4|% interest, and 
payable in 1891. 

Most United States bonds are payable in coin. When a bond 
is payable in currency, this fact is stated in its description. 
Thus, " U. S. cur. 6's, *99 " are bonds bearing interest at 6^, and 
payable in currency in 1899. 

Bonds issued by corporations, and by states, cities, etc., are 
distinguished in various ways; as, Missouri 6's, Massachusetts 
5*s, *94; Hartford and Erie 7's, etc. 

Art. 304. The market price of bonds, like that of 
capital stock, is quoted at a specified per cent of their 
par value. (Art. 234.) 

The quoted price of United States securities includes the accrued 
interest, since all such bonds are sold, with "interest to buyer." 
Other bonds are sometimes quoted with " interest to seller." The 
interest on several classes of United States bonds is paid quarterly. 

Art. 305. Stocks include capital stock, bonds, and 
other securities bought and sold in the stock market. 

The business of buying and selling stocks is called Stock 
Jobbing, and persons engaged in such business are Stock Brokers 
or Stock Jobbers. 
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An aasociation of stock brokers is called a Slock Exchange, 
The transactions of the New York Stock Exchange determine 
the market price of nearly all the stocks sold in this country. 
Quotations of the principal stocks are published in the leading 
daily papers. 

Art. 306. The investing of money in stocks, in- 
cluding capital stocks, bonds, and other securities, is 
called Stock Investment, 

Since both dividends and interest are computed on the face of 
stocks, the value of an investment will depend on the rate of 
dividend or interest and the price paid for the gtock. 



WRITTEN PROBLEMS. 

1. What will J50000 new U. S. 4's cost at 119? 

SuooESTTON. — ^The cost of stock is found by muUiplying Us face 
by the quoted price, (Art. 238, 2.) 

8. What will «3000 U. S. 3^8 cost at 104? At 102^? 

& What will »24000 Michigan 7's cost at 112^? 

4. How much U. S. ^'8 can be bought for »10450, 

at 104i? 

PROCESS : J10450 -^- 1.045 = ^^10000, stock. 

6. How much Hartford and Erie 7*8 can be bought 
for«3680 at 115? 

6. What annual income will be derived from ^340000 
invested in United States 4i'8? In U. S. 4'8? 

7. How much more stock can be bought for 811960 
at 115, than for $7680 at 80? 

8. What income will be derived from ^^8500 United 
States 4'8? Michigan 7's? 

9. How large an investment in Massachusetts 5's 
will give an income of $1500? 

SpLUTiQN. — Since $1 gives $.05, it will require as many times 
$1 wqrtb of stock as $.05 is contained times in $1500, which is 
30000. $1 X 30000 = $30000. Or, $1500 -^ .05 = $30000. 
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10. How much 7% stock will give an income of 
$2863? Of»3670? 

11. How much 5% stock will give a semi-annual in- 
come of $1250? Of $1750? 

Suggestion. — Find the annual income and then proceed as in 
problem 9. 

18. What annual income will $3000 worth of 7% 
stock and $3500 worth of 6% stock yield? 

13. A widow owns $21000 United States bonds, and 
receives a quarterly income of $210: what is the rate 
of interest ? 

14 A bank owns $50000 Union Pacific bonds, and 
receives $1500 interest semi-annually: what is the rate 
of interest? 

16. The endowment fund of a college is invested in 
5^ state bonds, and the quarterly income is $4250: 
what is the amount invested? 

16. A widow invests $10250 in 5% stock at 102^: 
what income will she receive? 

process: $10250 -4- 1.025 =::: $10000, Stock. 
$10000 X .05 = $500, Income. 

17. A college invested $616000 in United States cur- 
rency 6's at 112: what annual income will it receive? 

18. What income will be derived from $6900 invested 
in Michigan 7's at 115? 

19. A person invested his property in United States 
4^'s at 112J: what rate of interest on the investment 
will he receive? 

Suggestion. — At 112 J, $100 stock costs $112.50, which pays 
$4.50 interest. $4.50 -h $112.50 = .04, the rate per cent 



29. If 3^^ stocks are bought at 87^, what rate of in- 
terest will the purchaser receive on his investment? 

21. At what price must 5^ stock be purchased to 
yield the buyer 6% interest on his money? 
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23. At what price must 4^ stock be bought to yield 
the same interest as 5% stock at par? 

8& If $8000 worth of 6% stocks be sold at 120, and 
the proceeds invested in 4^% stock at 96, what will be 
the change in the income? 

SI If $8000 worth of S^fo stocks be sold at 87^, and 
the proceeds invested in 6% stock at 116§, what will 
be the change in the income? 

28. A college sold $320000 worth of United States 
currency 6's at 112 J, and invested the proceeds in Indi- 
ana 5% bonds at par: what was the loss in its income? 

26. A widow invested $6550 in gas stock at 110, and 
the stock paid an average annual dividend of 8% : 
what was her income? 

27. A widow sold $6000 worth of Missouri 6's at 115, 
and invested the proceeds in gas stock at 120, paying 
an average annual dividend of 8% : what was the 
change in her annual income? 

28. A guardian sold $7200 worth of Massachusetts 5's 
at par, and invested the proceeds in Michigan 7's at 
120 : what was the change in his ward's annual income ? 

29. A person invested $2760 in bank stock at 115, 
and received an average annual income of $180: what 
was the rate of dividend? What was the rate of in- 
terest on the money invested? 

30. Which is the better investment, Uhited States 
4J's, or Missouri 6's, both at par, when taxes on per- 
sonal property average 2% ? When taxes average li% ? 

Note. — United States bonds are not subject to taxation, but 
other bonds are assessed at their market or par value, as state 
law may provide. 

31. When taxes average 1^%, and taxable bonds are 
assessed at their market value, which is the better in- 
vestment, United States 3J's at par, or Massachusetts 
5's at 120? What would be the difference in income 
from $5000 worth of bonds ? 
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33. Which is the better investment, United States 4*8 
or Missouri 6*s, both at same quoted price, when taxes 
on personal property average 16 mills on the dollar, 
and Missouri bonds are assessed at par value? 

33. Which is the better investment, United States S's 
at 115 or Michigan 7's at 120, taxes on personal prop- 
erty being 2%, and Michigan bonds being assessed at 
par value? 

EXCHANGE. 

Art. 807. A Draft is an order made by one party 

on another to pay a specified sum to a third party 

named. It is also called a BiU of Exchange, 

The party that makes the order is called the Drawer; the 
party to whom it is addressed is called the Drawee; and the 
party to whom the money is payable is the Payee. 

Art. 308. Bills of Exchange are of two kinds: Do- 
meittic, or Inland, and Foreign. 

A Domestic or Inland Bill is a draft which is pay- 
able in the country where it is drawn. 

A Foreign Bill is a draft which is drawn in one 
country and payable in another. 

Art. 309. Exchange is the process of making pay- 
ments at distant places by the remittance of drafts, 
instead of money. 

When a draft can be bought for its face, it is said to be erf por; 
when the cost is less than the face, it is below par, or at a discount; 
and when the cost is more than the face, it is above par, or at a 
premium. The rate per cent which the cost of a draft is more 
or less than its face, is called the Rate of Exchange, 

NoTE.--Tlie rate of exchange between two places depends 
chiefly on their relative trade. If Cincinnati owes New York, 
drafts on New York are at a premium in Cincinnati ; if New York 
owes Cincinnati, drafts on New York are at a discount; if the 
trade of the two cities with each other is equal, exchange is at par. 
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DO1CB8TI0 BXORANOB. 

Art. 310. The following are the common forms of 
domestic or inland drafts: 

FORM I.— Bight Dbaft. 

$100. Cincinnati, 0., Oct. 1, 1880. 

Pay to the order of Bartlit & Smith, One Hundred 

Dollars, and J)lace to the account of 

Charles S. Kelley. 
To George Brown, Esq., New York. 

FORM II.— Time Draft. 

$100. Cincinnati, 0., Oct. 1, 1880. 

Thirty days after sight [or date'], pay to the order of 

Bartlit & Smith, One Hundred Dollars, and place to the 

a/^count of 

Charles S. Kelley. 
To George Brown, Esq., New York. 

When the drawee accepts a draft, he writes the word "Ac- 
cepted," with the date, across the face, and signs his name, thus : 
"Accepted, Oct. 3, 1880— George Brown." The draft is then 
called an Acceptancey and the acceptor is responsible for its pay- 
ment. 

A draft made payable to bearer or order is negotiable, like a 
promissory note, and is subject to protest, in case payment or 
acceptance is refused. 

Notes. — 1. In most of the states both time and sight drafts 
are entitled to three days of grace. In New York no grace is 
allowed on sight drafts. 

2. When a draft is drawn, ** acceptance waived," it is not sub- 
ject to protest until maturity ; and when an indorser writes over 
his name, "demand and notice waived," a protest in his case is 
not necessary. 

3. The liability of an indorser of a note or draft may be 
avoided by his writing over his indorsement, " without recourse." 
(Art. 27(5.) 
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WRITTEN PROBLEMS. 

1. What is the cost of a draft on New York for ^800, 
exchange being f% premium? 

PBOCE88 : 8800 X .OOJ = $6, Prem. 
8800 + $6 = »806, Cost. 

8. What is the cost of a draft on New Orleans for 
$1250, at i% discount? 

3. What is the cost of a draft on Philadelphia for 
81050, at i% premium? 

4. A merchant in St. Louis wishes to remit 82500 
by draft to New York: what will be the cost of the 
draft, exchange being 1^% premium? 

6. What will be the cost of a draft for $500, payable 
in 30 days after sight, exchange being 1% premium, 
and interest 6% ? 

PROCESS. 

$500. 
$500 X .0055 = $2.75, Discount at 6% for 33 days. 

$497.25, Proceeds of draft (cost at par). 
$500 X .01 = 5.00, Premium at 1%. 

$502.25, Cost of draft. 

Note. — The face may be multiplied by the cost of $1, which 
IS $1 ■— $.0055 + $.01, or $1.0045. $500 X 1-0045 = $502.25. 

6. What will be the cost of a draft for $650, payable 
in 60 days after sight, exchange being \% premium, 
and interest 8% ? 

7. What will be the cost of a draft for $320, payable 
in 45 days after sight, exchange being |% discount, 
and interest 7% ? 

8. How large a sight draft can be bought for $259.52, 
exchange being lf% premium? 

PROCESS : $259.52 -^ l.Olf = $256, Face of draft. 
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9. How large a sight draft can be bought for J962.85, 
exchange being IJ^ discount? 

10. A sight draft, bought at i% premium, cost 
$1256.25 : what was its face ? 

IL A sight draft cost $4681.25 at 1\% discount: 
what was its face? 

18. How large a draft, payable 30 days after sight, 
can be bought for €502.25, exchange being 1%, and in- 
terest 6% ? 

PROCESS. 

$1 — $.0055 = $.9945, Proceeds of $1 discounted jor 38 days. 
$.9945 + $.01 = $1.0045, Cost of $1. 
$502.25 -f- 1.0045 = $500, Face of draft 

13. How large a draft, payable 60 days after sight, 
can be bought for $798.80, exchange being 1J% pre- 
mium, and interest 8% ? 

14. A draft, payable in 30 days after sight, was 
bought for $352.62, exchange being \\% discount, and 
interest 6% : what was its face? 

16. A commission merchant sold $4750 worth of, 
wheat, and, after deducting his commission at 3%, 
purchased with the proceeds a 60-day draft at 10% 
interest, and at |% premium: what was the cost of 
the draft? 



FORBIGN BXOHANGB. 

Art. 311. Foreign Bills of Exchange are expressed 
in the currency of the country on which they are 
drawn. They are issued in sets of three, of the same 
tenor and date, called the First^ Second, and Third of 
Exchange, which are sent by different mails to avoid 
delay in case of miscarriage. When one is paid, the 
others are void. 



EXCHANOE ON EXOLANP. 



Art. 312. The following is the 
foreign bill of exchange : 



- HxcliangB (ni; ^?* 



''9/,'tff ^ei/ i'^^/^/. 4 



ieT.J'f4f. of thU ^a of Exchange, 
I Second and Third of the game tetwr and date unpaiil, 



'^J pay to the order of ^t^fm.M.^i^: 



T co/tw received, and place the same to the atxtnini of 



Jta./l^£.- 






Art. 313. The comparative value of the currencies 
of two countries is called the Par of Exchange. 

The commercial value of foreign excliange may be higher, 
equal to, or lower than tbe par of exchange. A hill payable in 
sixty days coata lees than a bill payable on sight, or in three 
days, called "short sight." 

The commercial or quoted value of exchange is used in finding 
the cost of a foreign bill. 



Art, 314. Bills between the United States and En- 
gland are expressed in sterling money, and are drawn 
on London. They are called Sterling Bills. 

The Ie^I or par value of a pound sterling (£) 
is $4.8665 ; and this is now the custom house 
value. The commercial or exchange vslne is 
quoted in dollars and cents, gold. The gold 
coin, whose value is £1, is a Sbwreiyn. A 
pound equals 20 shillings («.), an^ a shilling 
12 pence {d.). 
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WRITTEN PROBLEMS. 

L What will a bill on London for £448 lis. cost in 
New York, when sterling exchange is quoted at 4.86§? 

PROCESS. 

£448 lis. = £448.55 

•4.86S X 448.55 = $2182.943, Cost of UU in gold. 

2. What will a sterling bill for £219 lOs. 6d. cost in 
New York, when sterling exchange is quoted at 4.91^^ 

5. What will a bill on London for £200 12s., payable 
in 60 days, cost in New York, when sterling exchange 
is quoted at 4.85|^? 

4. What will a sight draft on London for £300 8s. 
cost, when sterling exchange is quoted at 4.88? 

6. What will a sight draft on London for £250 cost 
a merchant in Cincinnati, when sterling exchange is 
quoted at 4.86, and the broker's commission is \% of 
cost of draft in New York ? 

Note. — The broker's commission is sometimes included in the 
quoted price, but this is not the usual custom. 

6. What amount of sterling exchange can be bought for 
$1080.45 in gold, when sterling exchange is quoted at 4.90? 

PROCESS : $1080.45 ^ $4.90 = 220.5 ; £220.5 = £220 10s. 

7. How large a draft on London can be bought in 
Chicago for S2195.475, when sterling exchange is quoted 
at 4.86§, including broker's commission? 

8. How large a sight draft on London can be bought 
in New York for $1174.20, when sterling exchange is 
quoted at 4. 89 J? 

Art. 315. 1. To find the cost of sterling exchange: 

Bule. — Multiply the cost ^f £1 by the number of pounds 
denoting the face of the bill. 
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2. To find the amount of sterling exchange that can 
be bought for a given sum of United States money : 

Bule. — Divide the given sum of money by the cost of £1 
of exchange. 

BXOHAKOB ON FBANOB. 

Art. 316. The New York quotations of exchange on 
Paris give the number of francs and centimes which 
are equal in exchange to $1 of United States money 
(gold). The centimes are usually expressed as hun- 
dredths. 

Quotations on Antwerp and Switzerland 
are also in francs. Quotations on Amsterdam 
are in guilders, worth about 41 cents. 

The value of a franc (Louis Napoleon) is 
$.192 nearly, $1 being equal to t5 francs and 
14f centimes. The custom house value is $.193. 

9. What will be the cost of a bill on Paris for 3870 
fr., when Paris exchange is quoted in New York at 
6.16? 

PROCESS : 3870 fr. -4- 5.16 fr. = 760 ; $1 X 760 = $760. 

Since $1 will buy 6.16 fr., it will take as many times $1 to 
buy 3870 fr. as 5.16 fr. is contained times in 3870 fr., which is 
750. 

10. What will a draft on Paris for 6475 fr. cost in 
New York, when Paris exchange is quoted at 5.18? 

IL What will a bill on Paris for 5330 fr. cost in 
New York, when Paris exchange is quoted at 5.12^? 

12. What amount of exchange on Paris can be bought 
for $1500, when Paris exchange is quoted at 5.14^? 

process: 6.14| fr. X 1500 = 7717.6 fr., Ans. 

IS. How large a draft on Paris can be bought in New 
York for $2432, when Paris exchange is quoted at 5,1^*1 




\ 
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14. What will be the cost of a bill on Antwerp for 
6418^ fr., when exchange is quoted at 5.13J? 

15. What amount of exchange on Switzerland can be 
bought for $650, when exchange is quoted at 5.12^? 
When quoted at 6.16? 

Art. 317. 1. To find the cost of exchange on Paris: 

Bole. — Divide the number of francs in the jo/ce of the bill 
by the number of franca that equal $1 of exchange, 

2. To find the amount of exchange on Paris that can 
be bought for a given sum of money : 

Bule. — Multiply the number of francs that equal $1 of esr 
change by the number denoting the given sum of mjoney. 




BZOHANQB ON QBRMANY. 

Art. 318. Exchange on Germany 
is quoted at so many cents per four 
reichsmarks (marks) . 

The par value of a reichsmark (mark), 
the new German coin) is $.243, or about \\ 
francs. 



16. What will be the cost of a sight bill on Ham- 
burg for 2240 marks, when exchange is quoted in 
New York at .96J? 

PROCESS : $.96i X 2240-^ 4 = ?639, Cost. 

17. What would be the cost of a sight bill on Berlin 
for 1680 marks, when exchange is quoted at .96J? 

18. What would be the cost in St. Louis of a sight 
draft on Hamburg for 3200 marks, when exchange is 
quoted at .96J? 



I 
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19. What amount of exchange on Frankfort can be 
bought for •1752.60, when exchange is quoted at .96J? 

PROCESS : »1752.60 -H ».95i X 4 = 7360 marks. 

20. What amount of exchange on Berlin can be bought 
for $324, when exchange is quoted at .94^? 

2L What will a draft for 960 marks cost when ex- 
change is quoted at .95f ? At 95^? 

22. How large a draft on Frankfort can be bought for 
$514.35, when exchange is quoted at .95J? 

23. What amount of exchange on Hamburg can be 
bought for $240, when exchange is quoted at .96J? 

Art. 319. 1. To find the cost of exchange on Ger- 
many : 

Bule. — MvMiply the cost of four marks by the number of 
Tnarks in the face of the hiU^ and divide the result by 4. 

2. To find the amount of exchange on Germany that 
can be bought for a given sum of money : 

Bules. — 1. Divide the given sum of w/mey by the cost of 
four marks, and multiply the result by i. Or, 
2. Divide the given sum of m/mey by the cost of 1 murk. 



EQ VA TION OF PA YMENTS. 

Art. 320. Equation of Payments is the process of 
finding an equitable time for the payment of several 
debts due at different times, without interest. It is 
also called the Average of Payments. 

Art. 321. The equitable time sought is called the 
Average Time, or the Equated Time. The time between 
the making of a debt and its payment is called the 
Term, of Credit^ or Tims of Credit. 



I 
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PROBLEMS. 

L A owes B $300, of which $200 is due in 3 months, 
and $100 in 6 months : when will the payment of $300 
equitably discharge the debt? 

PROCESS BY PRODUCTS. A Is entitled to the use of $200 for 3 

$200 X 3 = $600 months, which equals the use of $600 for 

ftlOO V ^ ftfiOO ^ month, and to the use of $100 for 6 

~^ months, which equals the use of $600 for 

$300 )$1200 1 month; and, hence, he is entitled to 

4 the use of $300 until it equals the use of 

Am, 4 mo, $600-f $600, or $1200, for 1 month. It 

will take $300 as many months to equal 
the use of $1200 for 1 month, as $300 is contained times in $1200, 
which is 4. Hence, the payment of $300 in 4 months will equi- 
tably discharge the debt. 

Proof.— In paying the $200 in 4 months, A gaim the use of $200 
for 1 month, and in pajdng the $100 in 4 months, he foses the use 
of $100 for 2 months, which equals the use of $200 for 1 month. 
Hence, his gain and his loss are equcd, 

2. A owes a merchant $200 due in 4 months, and 
$600 due in 8 months: what is the equated time for 
the payment of both debts ? 

3. A owes B $1200, of which $300 is due in 4 months, 
$400 in 6 months, and the remainder in 12 months: 
what is the equated time for the payment of the whole? 

4. A owes B $800, of which J is due in 2 months, \ 
in 3 months, and the remainder in 6 months: what is 
the equated time for the payment of the whole ? 

6. A man owes $300 due in 4 months, $600 due in 
5 months, and $700 due in 10 months: what is the 
equated time for the payment of the whole? 

6. Smith & Jones bought $500 worth of goods on 4 
months* credit, $700 worth on 6 months' credit, and 
$1000 worth on 6 months' credit: what is the equated 
time for the payment of the whole ? 
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7. A bought $2000 worth of goods, \ of which was to 
be paid down, ^ in 3 months, J in 4 months, and the 
remainder in 8 months: what is the equated time for 
the payment of the whole? 

8. What is the equated time for the payment of $300, 
due in 30 days; $250, due in 46 days; and $360, due 
in 60 days? 

PROCESS BY INTEREST. 

Int. of $300 for 30 days, at 6% =$ 1.50 
Int. of $250 for 45 days, at 6% = 1.875 
Int. o f $350 for 60 days, at 6% =3.50^ 

$900 $6,875 

$9.00 = Int. of $900 for 60 days. 
.15 = Int. of $900 for 1 day. 

$6,875 -f- $.15 = 45.9. Ans, 46 days. 

The debtor is entitled to the use (1) of $300 for 30 days, which, 
at 6^ct equals $1.50 interest ; (2) of $250 for 45 days, which equals 
$1,875 interest ; (3) of $350 for 60 days, which equals $3.50 interest. 
Hence, he is entitled to the use of $900, the sum of the debts, un- 
til the interest thereon, at 6g^, equals the sum of $1.50 + $1,875 + 
$3.50, which is $6,875. The interest of $900 for 1 day is $.15 ; and 
since $6.875 -^$.15 = 45.9, it will take 45.9 days for $900 to yield 
$6,875 interest. The equated time for payment is 46 days. 

Note. — When the fraction of a day in the equated time is more 
than ij it is counted as a day ; when it is less than ^, it is disre- 
garded. 

9. What is the equated time for the payment of 
$220, due in 30 days ; $300, due in 40 days ; $250, due 
in 60 days; and $100, due in 90 days? 

10. What is the equated time for the payment of 
$520, due in 45 days ; $340, due in 60 days ; and $640, 
due in 90 days? 

1 1. What is the equated time for the payment of 
$375, due now ; $425, due in 30 days ; $500, due in 60 
days; and $600, due in 75 days? 
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18. What is the equated time for the payment of 
$340, due May 10, 1880; »450, due June 10; »560, due 
July 16; and S650, due Aug. 10? 

Note. — Begin with the first date (May 10) and find the exact 
number of days between it and each succeeding date. The 
equated time is counted forward from the first date. 

18. What is the equated time for the payment of 
•1000, due June 1, 1880; 8850, due July 1; »750, due 
Sept. 1 ; and »900, due Oct. 1 ? 

14. What is the equated time for the payment of $76, 
due May 6, 1880; «115, due May 26; $220, due June 
25; $316, due July 16; and $360, due July 30? 

16. Solve the first seven problems above by interest, 
and the last seven by products. 



fbuvoiflb and rulbb. 

Art. 322. Principle. — The payment of a mm of money 
BEFORE it is due is offset by keying an equal sum of money 
an equal time after it is due. 

Art. 323. To equate the time of several debts or 
payments : 

Bules. — 1, Multiply each debt or payment by its time of 
credit J and divide the sum of the products by the sum of the 
debts or payments. Or: 

2, Compute the interest of each debt or payment for its 
time of credit, and divide the sum of the interests by the in- 
terest of the sum of the debts or payments for one mmUh or 
one day. 

Notes. — 1. As the result will be the same at any rate, the 
interest may be computed at that rate which is most con- 
venient. 

2. The correctness of each of the above methods may be 
readily proven. 
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Art. 324. When partial payments are made on a 
debt before it is due, the time for the payment of the 
balance of the debt is proportionately extended. 

16. A owes a merchant $200, due in 12 months, with- 
out interest; in 4 months he pays $60 on the debt, 
and in 8 months, $50: when in equity should he pay 
the balance? 

In paying $50 in 4 months, A 

PROBERS. loses its use for 8 months, and in 

$50 X 8 = $400 paying $^ ^^ 8 months, he loses 

8 'SO V 4 $900 ^^ ^^^ ^^^ ^ months, and hence 

^ he loses the use of $400 + $200, or 



$200 — $100 = $100 )$600 J600, for 1 month. To offset this 

6 loss, he is entitled to keep the 

Arts 6 mo balance ($100) 6 months after its 

maturity. 

17. A owes B $300, due in 8 months: if he pay $200 
in 5 months, when should lie pay the balance? 

18. A man bought a horse, agreeing to pay $150 in 
6 months, without interest : if he pay $50 down, when 
should he pay the balance ? 

19. A owes B $600, p3,yable in 6 months, but, at the 
close of 3 months, he proposes to make a payment 
sufficiently large to extend the time for the payment 
of the balance 6 months. How large a payment must 
he make? 

20. A owed B $1500, due in 12 months, but in 4 
months paid him $400, and in 6 months $300, and in 
8 months $200: when in equity ought the balance to 
be paid? 

21. Clark & Brown bought, March 10, 1880, a bill 
of goods amounting to $2500, on 4 months' credit ; but 
they paid $450 Apr. 7; $200 Apr. 30; $250 May 20; 
June 10, $350; and June 25, $250. When ought they 
to pay the balance? 

N.C.A.— 23. 
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Art. 325. To find the time for the payment of the 
balance of a debt on which payments have been made : 

Biile. — Multiply each payment by the time it wa^ paid 
before it was due^ and divide the sum of the products by the 
balance unpaid. 

Art. 326. The process of finding the equated time 
for the payment of the balance of an account, or the 
time when the balance was due, is called the Equation 
of Accounts, 

When an account contains only debit items, the equated time 
of maturity is found in the same manner as the equated time for 
the payment of several debts. 

22. A bookseller bought of Van Antwerp, Bragg & Co. 
the following bills of blank books, each on 4 months' 
credit * 

Feb. 3, 1883, a bill of »450. 

" 24, " " " 600. 

Mch. 25, " " " 750. 

Apr. 20, " " " 600. 

What is the equated time of maturity ? 

PROCESS. 

Due June 3, 1883, $450 X 00 = 

" 24, ". 500X21 = 10500 
" July 25, " 750X52 = 39000 
" Aug. 20, " 600 X 78 = 46800 

$2300 ) 896300 (41.8 days. 

The equated date of maturity of the above bills is 42 days from 
June 3, 1883, which is July 15, 1883. 

Note. — The date of maturity of each bill is found by counting 
forward 4 months from the date of purchase. The same result 
would be obtained by finding the average or equated date of 
purchase, and counting forward 4 months. The equated time may 
be found by interest, as in the equation of payments. 
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23. Murray & Co. bought of Smith & Moore goods 
as follows: 

Apr. 15, 1879, a bill of »400, on 3 mo. credit. 

May 20, " " 246, on 4 " " 

June 25, " '' 375, on 4 " « 

Sept. 15, '' " 625, on 3 " " 

What is the equated time of maturity ? 

24. A merchant has the following charges against a 
customer * 

May 9, 1880, $340, on 4 mo. credit. 

June 6, " 530, on 4 " " 

July 8, " 213, on 3 ** " 

Aug. 30, " 150, on 4 " " 

What is the equated time of maturity? How much 
would settle the account Dec. 6, 1880, at 6% ? 

Suggestion.— The sum of the items draws interest from the 
equated date of maturity to the date of payment. 

26. J. 0. Bates & Co. bought of Smith & Brown 
several bills of goods, as follows : 

March 3, 1883, a bill of $250, on 3 mo. credit. 
April 15, " " 180, on 4 " " 

June 20, " " 325, on 3 * . " 

Aug. 10, " " 80, on 3 " " 

Sept. 1, " " 100, on 4 " 

What is the equated date of maturity? How much 
would settle the account Dec. 1, 1883, at 6% ? 

Note. — ^The method of finding the equated time for the pay- 
ment of the balance of an account with both debit and credit 
items is given in the Appendix. It is seldom used in ordinary 
business. 



ANALYSIS. 



Art. 327. Analysis is the process of separating a 
problem into its elements to find the value of some 
number sought. 

Note.— Tlie principles and pnxjesses of analysis have both 
been used throughout the preceding pages, and the following 
problems are here added to afforci a special drill in analytic 
reasoning^ for which the pupil is well prepared. The drill on 
each problem should be continued until tne analysis is made 
with requisite accuracy and rapidity. The forms of analysis 
employed should be simple and concise. The problems in Pro- 
portion (pp. 281-285) may also be solved by analysis. 

ORAL PROBLEMS. 

L If 1^ yd. of silk cost $f i, what will f yd. cost ? 

2. If f of a barrel of flour cost $5J, what will f of a 
barrel cost ? | of a barrel ? 

3. If f lb. of coffee cost 16 cts., what will 3J lb. 
cost ? 5^ lb. ? 12^ lb. ? 

4. A man sold a watch for $120, which was f of 
what it cost him: how much did it cost? 

6. A farmer sold a horse for $90, which was \ more 
than its cost: what was the cost of the horse? 

6. A piece of flannel lost } of its length by shrink- 
age in fulling, and then measured 30 yards : what was 
its length before fulling? 

7. f of my money is in my purse, f in my hand, 
and the remainder, which is 25 cents, is in my pocket: 
how much money have I? 

8. A boy having f of a dollar, gave | of his money 
to John and ^ of the remainder to James: what part 
of a dollar did James receive? 

(268) 
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9. A farmer sold f of his sheep and then bought f 
as many as he had left, when he had 40 sheep: how 
many had he at first? 

10. John lost f of his money and spent ^ of the re- 
mainder, and then had only 10 cents: how much 
money had he at first? 

1 1. A man sold a horse for $60, which was f of f 
of its cost : how much was lost by the bargain ? 

12. A man sold a horse for $130, which was f more 
than it cost him: what was the cost of the horse? 

13. If a staff 5 feet long casts a shadow 2 feet long 
at 12 o'clock, what is the height of a steeple whose 
shadow, at the same hour, is 80 feet? 

14. If a staff 3 feet long cast a shadow 2 feet in 
length, how long a shadow will a tree- 90 feet high 
cast at the same time of day ? 

15. If a steeple 200 feet high casts a shadow 150 feet 
long, what is the height of a pole which, at the same 
time of day, casts a shadow 80 feet long? 

16. If 5 men can do a piece of work in 12 days, 
how long will it take 6 men to do it? 

17. If 8 men can do a piece of work in 15 days, how 
many men can do the same work in 10 days? 

18. If 9 men can do a piece of work in 4f days, how 
long will it take 7 men to do it? 

19. If 3 pipes will empty a cistern in 30 minutes, 
how many pipes will empty it in 10 minutes? 

20. If it require 12 days of 10 hours each to do a 
piece of work, how many days of 8 hours each will be 
required to do the same work? 

21. If a five-cent loaf weigh 10 ounces when flour is 
$4 a barrel, what ought it to weigh when flour is $5 a 
barrel ? 

22. A garrison of 20 men is supplied with provisions 
for 12 days: if 12 men leave, how long will the pro- 
visions serve the remainder? 
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23. If a horse eat 2 bushels of oats in 6 days, in 
how jnany days will 2 horses eat 18 bushels? 

24. If 3 men can mow 18 acres of grass in 4 days, 
how many men can mow 9 acres in 3 days? 

25. If a quantity of provisions will supply 15 men 
20 days, how long will it supply 50 men? 

28. If 5 men can do f of a piece of work in a day, 
how long will it take one man to do the entire work? 

27. If 8 men can do f of a piece of work in 3 days, 
how long will it take 4 men to do the entire work? 

28.. If 20 men earn $120 in 4 days, how much will 6 
men earn in 8 days? 

29. If 5 horses eat 40 bushels of oats in 3 weeks, how 
many bushels will supply 12 horses 10 weeks ? 

SO. If 8 men can dig a ditch 40 rods long in 6 days, 
how long will it take 12 men to dig a ditch 60 rods 
long? 

SL If the interest of $50 for 9 months be $6, what 
would be the interest of $150 for 1 yr. 6 mo. ? 

82. A school enrolls 180 pupils, and the number of 
boys is f of the number of girls: how many pupils 
of each sex are enrolled in the school? 

33. A lady paid $130 for a watch and chain, and the 
cost of the chain was f of the cost of the watch : what 
was the cost of each ? 

34. A man bought a watch and chain for $80, and 
the chain cost \ as much as the watch : how much did 
each cost? 

35. A has 1^ times as many cents as B, and they 
together have 40 cents : how many has each ? 

36. A pole 120 feet high fell and broke into two parts, 
and I of the longer part was equal to the shorter: how 
long was each part? 

37. A tree 120 feet in height was broken into two 
parts by falling, and | of the shorter part equaled f of 
the longer : what was the length of each part ? 
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88. A person giving the time of day, said that f of 
the time past noon equaled the time to midnight: 
what was the hour of day ? 

39. What is the hour of day when f of the time past 
noon equals | of the time to midnight? 

40.* What is the time of day when J of the time to 
noon is equal to i of the time past midnight? 

41. A man being asked his age, said 10 years ago my 
age was i of my present age ; what was his age ? 

42. A son's age is f of the age of his father, and the 
sum of their ages is 80 years : what is the age of each ? 

43. If to my age you add its half, its third, and 28 
years, the sum will be three times my age: what is 
my age? 

44. f of A's age equals f of B's, and the difference 
between their ages is 10 years: how old is each? 

45. A horse cost $90, and -^^ of the price of the 
horse equals f of 3 times the cost of the saddle : what 
did thie saddle cost? 

46. A man bought a horse and carriage for $280, and 
■J of the cost of the carriage was equal to f of the cost 
of the horse : what was the cost of each ? 

47. A man bought a horse, saddle, and bridle for 
$150; the cost of the bridle was ^ of the cost of the 
saddle, and the cost of the saddle was i of the cost of 
the horse : what was the cost of each ? 

48. A man and his two sons earned $140 in a month ; 
the man earned twice as much as the elder son, and 
the elder son earned twice as much as the younger: 
how much did each earn? 

49. Two men hired a pasture for $40, and one put in 
3 cows and the other 5 cows: how much ought each 
to pay? 

60. A and B rented a pasture for $72; A puts in 40 
sheep and B 8 cows ; if 4 sheep eat as much as one 
,cow, how much ought each to pay? 
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51. A and B together own 824 sheep, and A has If 
times as many as B : how many has each ? 

5S. A, B, and C rent a pasture for $42 ; B pays half 
as much as A, and C half as much as B : what does 
each pay? 

53. A and B own a farm ; A owns f as much as B, 
and B owns 40 acres more than A : how many acres 
does each own? 

54. f of A's money is | of B's, and J of B's is f of C's, 
which is $81 : how much have A and B each ? 

55. If a man can reap | of an acre of wheat in a day, 
how much can 6 men reap in 10 days? 

56. A makes a shoe in f of a day; B makes one 
in f of a day: how many shoes can both make in 
2 days? 

57. A can mow an acre of grass in f of a day, and B 
in f of a day; how long will it take both together to 
mow an acre? 

58. Two men, A and B, agreed to build a wall for 
$300; A sent 6 men for 4 days, and B 5 men for 6 
days: how much ought each to receive? 

59. A man can do ^ of a piece of work in a day, and 
a boy can do \ of it in a day : in how many days can 
both of them, working together, do it? 

60. A and B together can build a wall in 8 days, 
and A can build it alone in 12 days: how long will it 
take B to build it? 

61. A can do a piece of work in 6 days, and B in 8 
days : if they both work together, how long .will it take 
them to do the work? 

62. John can saw a pile of wood in 6 days, and, with 
the assistance of Charles, he can saw it in 4 days : how 
long will it take Charles to saw it alone? 

63. A and B can do ^ of a piece of work in a day, 
and A can do | of it in a day : how long will it take 
B alone to do it? 
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64. A can do a piece of work in 4 days, B in 5 
days, and C in 6 days: in what time can they 
together do it? 

6& A and B can do a piece of work in 10 ^ays, and 
A, B, and C in 8 days: how long will it take C alone 
to do the work? 

66. A, B, and C can do a job in 20 days; A and B 
can do it in 40 days ; and A and C in 30 days : in how 
many days can each do it alone? 

67. Two m^n start from two places 495 miles apart, 
and travel toward each other; one travels 20 miles a 
day, and the other 25 miles a day : in how many days 
will they meet? 

68. A owes f of B's income, but, by saving ^ of B's 
income annually, he can pay his debt in 5 years, and 
have i50 left: what is B's income? 

69. If a man traveling 14 hours a day, perform half a 
journey in 5 days, how long will it take to perform the 
other half, if he travel 10 hours a day? 

70. If a man can do a piece of work in 9| days, 
working 8 hours a day, how long will it take, if he 
work 6 hours a day? 

71. A hare is 30 rods before a hound, but the hound 
runs 7 rods while the hare runs 5: how far must the 
hound run. to catch the hare? 

72. A hare starts 50 leaps before a hound, and leaps* 
4 times while the hound leaps 3 times; but 2 of the 
hound's leaps equal 4 of the hare's : how many leaps 
must the hound take to catch the hare? 

73. If a steamer sails 9 miles an hour down stream, 
and 5 miles an hour up stream, how far can it go down 
stream and back again in 14 hours. 

74. A steamer sails a mile down stream in 5 min- 
utes, and a mile up stream in 7 minutes: how far 
down stream can it go and return again in one 
hour? 
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76. A and B did a piece of work, and | of what A 
did equaled ^ of what B did : if B received $18, how 
much did A receive? 

76. A ftian spent \ of his money and then earned 
\ as much as he had spent, and then had $21 less 
than he had at first: how much money did he have 
at first? 

77. A father bequeathed $17000 to two sons, giving the 
younger ^ as much as the elder: what was the share 
of each ? 

78. A man paid $8100 for 2 farms, and f of the cost 
of the larger farm was equal to ^ of the cost of the 
smaller : what was the cost of each ? 

79. A pipe will fill a cistern in 4 hours, and another 
will empty it in 6 hours: how long will it take to fill 
it when both pipes run? 

80. An estate was so divided between two heirs that 
f of the share of the elder was equal to f of the share 
of the younger, and the difference between their shares 
was $200 : what was the share of each ? 

81. A and B are partners in business; A's capital is 
equal to f of B's, and their profits are $2100, which are 
divided on the basis of the capital invested: what is 
the share of each? 

82. A and B are partners; f of A's capital is equal 
*to I of B's, and their loss in business is $2600: what 
is each partner's share of the loss? 

83. A, B, and C are partners, and B has invested f 
as much capital as A, and C f as much as B : if their 
profits amount to $6300, what will be each partner's 
share ? 

84. A sold B a horse for ^ more than its cost, and B 
sold it for $80, losing \ of its cost: how much did A 
pay for the horse? 

85. How much grain must a farmer take to mill to 
bring away 120 lb. after the miller has taken 10% for toll ? 



EATIO AND PROPORTION 



RATIO. 

ORAL EXERCISES. 

Art. 328. The ratio of 6 to 2 is 6 -r- 2, or 3 ; the 
ratio of 2 to 6 is 2 -f- 6, or | ; the ratio of 6 to 9 is 
6-T-9, or f ; and the ratio between any two numbers is 
expressed by their quotient. 

1. What is the ratio of 8 to 4? 4 to 8? 
8. What is the ratio of 6 to 12 ? 12 to 6 ? 
a What is the ratio of 15 to 50? 50 to 15? 
4. What is the ratio of 85 to »16? 820 to 850? 
ft. What is the ratio of 16 lb. to 40 lb. ? 

6. What is the ratio of^to^? ^to,^? 

7. What is the ratio of ^ to J? i to i? \ to i? 

8. What is the ratio of | to f ? f to |? | to |? 

9. What is the ratio of 6 to i? i to 4? J to 2i? 

The ratio of two numbers may be expressed by writing a colon 
( : ) between them ; as, 6:3, which is read the ratio of 6 to S, 

10. Read 7:12; 6:9; 5:3; i:|; .3:.7 

11. Read 3° : 16° ; 4 oz. : 10 oz. ; f ft. : 1\ ft. ; 83 : 82|. 

WRITTEN EXERCISES. 

18. What is the value of the ratio of 112 to 35? 
process: 112:35 = 112-^35 = 31, Ana. 

What 18 the ¥alue of: 

13.216:81? 17. A-l? 21. 6 qt. :3 pk.? 

14.129:215? 18. 150:16f? 82. 5 lb. 12 oz. : 17 lb. 4 oz.? 

1ft. 14.3:6.5? 19. 12|:30i? 23. 2 ft. 6 in. : 12 ft. 6 in. ? 

1 6. 1.44 : 3.2 ? 80. 34^ : 5f ? 24. 15 pk: : 12 la^x. 1 ^VA 
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Which 19 the greater ratio: 

55. 3:4 or 2; 3? 89. »3:»4 or 3 ft. :4 ft.? 

56. 5:7 or 9:12? 80. 5 yd. : 6 yd. or 6 in.:6 in.? 

27. .3 : .8 or 6 :80? 8L 6 lb. : 9 lb. or 9 oz. : 6 oz. ? 

28. i:i or i:^? 82. f lb.:f lb. or | yr.:i yr.? 

83. Multiply the ratio 10 : 21 by the ratio 14 : 15. 

10:21 = i^. 14:15 = 11. 
i*Xit = f Am. 



process: < 



84. Multiply 9 : 10 by 24 : 23; 7 : 15 by 25 : 14. 

85. What is the product of 12 : 25, 15 : 24, and 16 : 21 ? 
88. What is the product of | : ^, \ : i, and f : J ? 

87. Reduce the product of 20 : 80, 4 : 3, and 6 : 8 to a 
simple ratio in its lowest terms. 

IST PROCESS. 2o PROCESS. 

6:8 ^^*^*""?0X^X? ~* 

20X4X6:80X3X8 ^ ^ 

480 : 1920 

1:4, Ana. J = l:4, Am. 

The product of the three ratios by the first process is 480 : 1920, 
which is reduced to its lowest terms (1:4) by dividing both 
terms by 480. 

88. Reduce the product of 6 : 8, 10 : 12, and 16 : 15 to 
a simple ratio in its lowest terms. 



DBFnnTIONS, FBIN0IPLB8, AND RULB. 

Art. 329. Eatio is the relation between two like num- 
bers expressed by their quotient. 

The two numbers thus compared are the Terms of 
the ratio, the first term being the Antecedent, and the 
second term the Consequent. The two terms form a 
Couplet. 
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When the antecedent is greater than the consequent, the 
value of the ratio is greater than 1 ; when the antecedent is less 
than the consequent, the value is less than 1. 

Art. 330. The ratio between two numbers may be 
expressed by writing a colon between them ; as, 6 : 12 ; 
or in the form of a fraction, the antecedent being the 
numerator and the consequent the denominator ; as, -fy. 

The colon, called the sign of ratio, is the sign of division (+) 
with the horizontal line omitted. 

Art. 331. Ratios are either Simple or Compound. 

A Simple Batio is the ratio of two numbers; as, 
5:8, or fif 

A Compound Batio is the product of two or more 
simple ratios. 

A compound ratio may be expressed in three ways, as fol- 
lows: (5:6)X(7:10);or, *XA;or,jJ;J^ 

The ratio resulting from the inversion of the terms of a given 
ratio is called an Inverse Ratio, also a Reciprocal Ratio. Thus, 
5 : 7 is the inverse or reciprocal of 7:5. 

Art. 332. Frinoiples. — 1. The two terms of a ratio 
must be like numbers, 

2. If the product of the two terms of a ratio he divided 
by either term^ the quotient will be the other term. 

3. The valve of a ratio is not changed by multiplying or 
dividing both of its terms by the same number, 

4. The product of two or more ratios equals the ratio of 
the prodtict of their antecedents to the product of their con* 
sequents. Thus, (4 : 6) X (5 : 8) = 4 X 5 : 6 X 8. 

Art. 333. To reduce a compound ratio to a simple 
ratio : 

Bule. — Multiply the antecedents together for an antecedenty 
and the consequents for a conseqve^it. 



\ 
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SIMPLE PROPORTION, 

ORAL EXERCISES. 

1. What two numbers have a ratio to each other 
equal to the ratio of 15 to 5? 24 to 12? 7:21? 

8. What two numbers have a ratio to each other 
equal to 45 : 15 ? 12:60? 72:24? 11 to 44? 

3. To what number has 10 a ratio equal to the ratio 
of 3 to 6? 8 to 4? 3 to 9? 2 to 3? 

4. To what number has 12 a ratio equal to 6:30? 

5. 12 is to 60 as 5 is to what number? 

6. 13 is to 39 as 15 is to what number? 

7. 14 : 42 = 25 : what number ? 

Art. 334. The equality of two ratios is expressed 
by placing a double colon ( : :) between them. Thus, 
5 : 10 = 7 : 14 is written 5 : 10 : : 7 : 14, and is read 5 is 
to 10 as 7 is to 14. 

8. Read 8 : 40 : : 12 : 60, and show that the two ratios 
are equal. 

9. Rea'd 27 : 9 : : 63 : 21, and show that the two ratios 
are equal. 

10. Read 5:2\ :: 25: 12^, and show that the two 
ratios are equal. 

WRITTEN EXERCISES. 

Find the missing term in the following: 

11. 21:7 :: 36:— 19. |:| ::f : — 

12. 15 : 40 : : 18 : - 80. | : | : : — : |. 

13. — :24 :: 8:32 21. — :2i::J:^ 

14. —:9 :: 60:18 22. -^:— ::|:^ 

15. 45 : 30 : : — : 24 23. «5 : $45 : : 6 lb. : — 

16. 2.5 : 62.5 : : — : 3.25 84. $.75 : $3 : : — : 56 oz. 

17. 7.2:—:: 4.7:9.4 25. 6men:96men::15da.: — 

1 8. .25 : — : : 2.5 : 7.5 86. 8 horses : 14 horses : : ^ : — 
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DBFINITIONB. FRINOIPZJBS, AND RULB8. 

Art. 335. A Proportion is an equality of ratios. 

The first ratio of a proportion is called the Firtl Couplet, and 
the second ratio the Second Couplet. The two terms of each 
couplet are like numbers. (Art. 332, Pr. 1.) 

Art. 336. The first and third terms of a proportion 
are the Antecedents, and the second and fourth terms, 
the Consequents; the first and fourth terms are the 
Extremes, and the second and third terms, the Means. 

The antecedents of a proportion are the antecedents of its 
ratios, and the consequents are the consequents of its ratios. 

The four terms of a proportion are Proportionals, and the last 
is the fourth proportional to the other three in their order. 

Three numbers are in proportion when the ratio of the first 
to the second equals the ratio of the second to the third ; as, 
8 : 12 : : 12 : 18. The second number is called a mean proportional. 

Art. 337. Proportions are either Simple or Compound. 

A Simple Proportion is an equality of two simple 
ratios. 

A Compound Proportion is an equality of two ratios, 
one or both of which are compound. 

Art. 338. Principles. — The proportion 4 : 8 : : 6 : 12 
may be written | = ^, and multiplying the two equal 
fractions by 8 and 12, their denominators, gives 4 X 12 
= 6X8. Hence, 

1. T?ie product of the extremes of a proportion equals the 
product of the Tneavs. Hence, 

2. If the product of the extremes of a proportion be di- 
vided by either mean, the quotient will be the other mean. 

3. If the product of the two means of a proportion be 
divided by either extreme, the quotient will be the other extreme. 

4. If three of the four terms of a proportion are given, 
the fourth term may be found. 
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Art. 339. 1. To find either extreme of a simple 
proportion : 

Bole. — Divide the prodtict of the two means by the other 
extreme. 

2. To find either mean of a simple proportion: 

Bole. — Divide the product of the tvx) extremes hy the other 
mean. 

Art. 340. The solution of a problem by proportion 
involves : 

1. The arranging of the three given terms, called the 
Statement. 

2. The finding of the fourth term. 

Art. 341. Since the two terms of each couplet or 
ratio of a proportion must be like numbers and the 
two ratios equal, a problem involving a proportion 
may be solved by the following rule: 

Bule. — 1. Take for the third term the number which is 
of the same kind as the answer sought^ and make the other 
two numbers the first couplet^ placing the greater for the 
second term^ when the answer is to be greater than the 
third term; and the less for the second term, when the an* 
steer is to be less th>an the third term. 

2. Divide the product of the second and third terms by 
the first term, and the quotient will be the fourth term. 

Notes. — 1. When the terms of the first couplet are denominate 
numbers, they must be reduced to the same denomination before 
forming the proportion. 

2. Tne process of finding the fourth term may be shortened 
bv cancellation. The proportion 15 : 45 : : 27.5 : — may be com- 
pleted thus: 

VX 27.5 ^ 3^ ^ oj.:}^^^ 



27.5 



27.5 X 3 = 82.5 

3. The process of solving problems by simple proportion is 
sometimes called " The Rvle of Three." 
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WRITTEN PROBLEMS. 

27. If 15 yards of cloth cost $24, what will 40 yards 

cost? 

8TATBMBNT. Since the cost of 40 yards 

15 yd. : 40 yd. : : $24 : Ans. ^^ to be the answer, make $24, 

^ the cost of 15 yards, the third 

term of a proportion. 

15 )$960 Since 40 yards will cost more 

$61, Ana, than 15 yards, the fourth term 

is to be grealer than the third, 
and hence the second term must be greaXer than the first ; make 
40 yards the second term and 15 yards the first, giving the pro- 
portion 15 yd. : 40 yd. : : $24 : cost of 40 yards. 

Multiply $24 by 40 and divide the result (product of the 
means) by 15; the quotient ($64) is the fourth term sought 

28. If 45 sheep cost $265, what will 140 sheep cost ? 

29. If 70 acres of land cost $1875, what will 320 acres 
cost? 640 acres? 

80. If 120 acres of land cost $3000, how many acres 
can be bought for $4500? 

8L If 4 lb. 6 oz. of butter cost $1.75, what will 15 
pounds cost? \1\ pounds? 

32. If a man's pulse beat 75 times in a minute, how 
many times will it beat in 8 hours? 

88, If a clock tick 120 times in a minute, how many 
times will it tick in 9J hours? 

34. If a comet move 4*^ 20' in 15 hours, how far will 
it move in 5 days? In 7^ days? 

85. If 24 barrels of flour will supply 160 men 6 weeks, 
how many barrels will supply 360 nien the same time? 

36. If a vertical staff 3 feet high cast a shadow 5 
feet long, how long a shadow will a pole 120 feet high 
cast at the same time? 

87. If a pole 20 feet high casts a shadow 12 feet 
long, how high is the tree whose shadow, at the same 
time, is 90 feet long? 

N. C. A.— 24. 
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38. If 1^ of a farm is worth S4500, what is f of it 
worth ? I of it ? 

39. If I of a yard of silk cost $2.10, what will \^ 
yards cost? 33^ yards? 

40. If 6J tons of hay cost $58.75, how many tons can 
be bought for $173.90? 

41. If a garrison of 160 men consume 24 barrels of 
flour in 6 weeks, how many barrels will supply it 21 
weeks? 52 weeks? 

48. If 12 men can mow 20 acres of grass in a day, 
how many acres can 25 men mow? 

Art. 342. A proportion may be regarded as a com- 
parison of two causes and their corresponding effects^ as 
follows: 1st cause: 2d cause :: 1st effect: 2d effect. 

The principles involved may be thus stated: 

1. The ratio of two like causes equals the ratio of their 
effects; and, conversely^ the ratio of tivo like effects equals the 
ratio of their causes. 

2. The ratio of two like causes equals the inverse ratio 
of their times; and, conversely, the ratio of the times of 
two like causes equals the inverse ratio of the causes. 

Note. — The second principle may be thus stated: TTie greater 
tJie cauMj the lefts the time required to produce a given effect; arwLy con- 
versely, the greater the time, the less the cause required. 

43. If 9 men can build a wall in 16 days, how long 
will it take 5 men to build it? 

STATEMENT. The 15 days is the third 

K^^v> . o*^^*. .. 1K^«„«. A«« term, since the answer is to 
o men : y men : : lo days : Ans. , . ' 

Q "^ be in days. 

If it take 9 men 15 days to 

5)135_ biiiid a wall, it will take 5 

27 days, Ans. ™en (less cause) more than 

15 days; and hence the an- 
swer, or fourth term, is greater than the third term, and conse- 
quently the second term must be greater than the first term. 
The proportion is 5 men : 9 men : : 15 days : — . 
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44. If 12 men can dig a ditch in 6 days, how long 
will it take 5 men to dig it? 

45. If 15 men can harvest a field of wheat in 12 
days, how many men can harvest it in 5 days? 

46. Divide 90 into two parts whose ratio is equal to 
the ratio of 4 and 5. 

, (4 + 5) : 90 : : 4 : smaller part. 

PROPORTIONS- ^ ^ ' ^ ^ 



■■{ 



(4 -f 5) : 90 : : 5 : greater part. 



Note.— These proportions are based on the principle that 
when four numbers are in proportion, Hie mm of the fird and 
second texjfns is to the sum of ttie third and fourth terms as Uie first 
term is to the thirdy or as the second term is to the fowriJiu 

47. Divide 640 into two parts propgrtional to 8 and 
12. fo 9 and 11. 7 and 9. 7 and 25. 

48. An estate worth $9600 was divided between two 
heirs in proportion to their ages, which were 15 years 
and 17 years respectively : how much did each receive ? 

49. Two men are 150 miles apart, and approach each 
other, one traveling 2 miles while the other travels 3: 
how far will each travel before they meet? 

COMPOUND PROPORTION. 

WRITTEN PROBLEMS. 

1. What is the fourth term of the compound propor- 
tion (5 : 8) X (10 : 9) X (12 : 25) : : 13 : — ? 

1st process. 2d process. 

3 ^ 

j8 X P X ^^ X 13 

3 X 13 = 39, Ana. 3 X 13 = 39, Ans, 

An inspection of the second process shows that the four num- 
bers above the horizontal line are the factors of the product of the 
means, and that the three numbers below the line are the factors 
of the first extreme. By canceling the factors common to dividend 
and divisor, the fourth term is found directly. 





:93 : 


: 13: — 


1; 


3:: 


13: 



i 
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Find ik» fourtli Hrm of iktM compound proporb'ona : 



2. 



20:48 
36:15 
10:4 



: : 25 : — 




6: — 



16:351 
21:8 
9:6 
12:45 



: : 16 : 



S. 



2^:7 
26:10 
4:6i 
16:12 



> r I oo r "^ 



8. If 2 men can mow 16 acres of grass in 10 days, 
working- 8 hours a day, how many men can mow 27 
acres in 9 days, forking 10 hours a day ? 



STATBM1ENT. 



16 acres : 27 acres "j 
9 days : 10 days > : : 2 men : 
10 hours : 8 hours J 



PROCESS. 



jz; X ;0 X j8 X ^ 
9 



= 3, Ans, 



Since the answer 

required is to be a 

number of merij make 

2 men the third term. 

If the mowing of 

16 acres require 2 

men, the mowing of 

27 acres will require 

more than 2 men, and 

hence the first ratio is 

16 acres : 27 acres, the 

greater number being 

the second term. 

If 10 days require 2 men, 9 days will require more than 2 

men, and hence the second ratio is 9 days : 10 days, the greater 

number being the second term. 

If working 8 hours a day require 2 men, working 10 hours 
a day will require less than 2 men, and hence the third ratio is 
10 hours : 8 hours, the less number being the second term. 
This statement gives 3 men for the fourth term. 

Note. — In determining which number of each ratio of the 
compound ratio is to be the second term, reason from the num- 
ber m the CONDITION. See Art. 343, note 2. 

7. If 12 men can build 50 rods of wall in 15 days, 
how many men can build 80 rods in 16 days? 
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8. If it cost $30 to make a walk 10 feet wide and 
90 feet long, how much will it cost to make a walk 8 
feet wide and 225 feet long? 

9. If 6 men can excavate 676 cubic feet of earth in 
8 days of 9 hours each, how much can 8 men excavate 
in 9 days of 10 hours each? 

10. If 7 horses eat 35 bushels of oatB in 25 days, 
how many bushels will 15 horses eat in 21 days? 

11. If a man walk 120 miles in 6 days of 10 hours 
each, how many miles will he walk in 16 days of 8 
hours each? 

12. If 1500 bricks, each 8 in. long and 4 in. wide, 
will make a walk, how many slabs of stone, each 2 ft. 
long and 1 ft. 4 in. wide, will be required for the 
same purpose? 

13. If it cost $84 to shingle a roof 36 ft. long and 21 
ft, wide, what will it cost to shingle a roof 33 ft. long 
and 27 ft. wide? 

14. If 4 men dig a trench in 15 days of 10 hours 
each, in how many days of 8 hours each can 5 men 
perform the same work? 

1& If it cost $120 to build a wall 40 ft. long, 14 ft. 
high, and 1 ft. 6 in. thick, what will it cost to build a 
wall 180 ft. long, 21 ft. high, and 1 ft. 3 in. thick? 

16. If 4 men can dig a ditch 72 rd. long, 5 ft. wide, 
and 2 ft. deep in 12 days, how many men can dig a 
ditch 120 rd. long, 6 ft. wide, and 1 ft. 6 in. deep in 9 
days? 

17. If 16 men can excavate a cellar 50 ft. long, 36 ft. 
wide, and 8 ft deep in 10 days of 8 hours each, in how 
many days of 10 hours each can 6 men excavate a cellar 
45 ft. long, 25 ft. wide, and 6 ft. deep? 

18. If 32 men can dig a ditch 40 rd. long, 6 ft. wide, 
and 3 ft. deep in 9 days, working 8 hours a day, how 
many men can dig a ditch 15 rd. long, 4J ft. wide, and 
2 ft. deep in 12 days, working 6 hours a day? 
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Art. 343. To solve a problem by compound pro- 
portion : 

Bule. — 1. Take for the third term the number which is 
of the 8am£ kind as the answer sought^ and arrange the 
first and second terms of ea^h ratio composing the compound 
ratio as in simple proportion, 

2. Divide the product of all the factors of the second 
and third terms of the compound proportion by the prod- 
uct of the factors of the first term, shortening the process 
by cancellation. 

Notes. — 1. All compound proportions used in the solution of 
problems have each one compound and one simple ratio. 

2. The terms of each ratio composing the compound ratio are 
arranged precisely as they would be if the answer depended 
wholly on them and the third term. They may be arranged on 
the principle of "cause and effect." 

3. The fourth term may be found by fird reducing the compound 
ratio to a simule ratio (Art. 333), and then dividing the product of 
the second ana third terms of the remUing simple proportion by me 
first term. 

4. The process of solving problems by compound proportion 
is also called ''The Double Side of Three,'^ 



PARTNERSHIP, 

Art. 344. A Partnership is an association of two or 
more persons for the transaction of business. 

A partnership association is called a Company^ Firmy or House, 
and the members of it are called Partners, 

Art. 345. The property invested in the business by 
the partners is called Capital^ Joint Stock, or Stock in 
Trade, according to the nature of the business. 

The manner of conducting the business, including the sharing 
of profits and losses, is usually determined by a written agree- 
ment, called a partnership contract. 

In the absence of a special agreement, or contract, profits and 
losses are shared by the partners in proportion to the use or 
value of the capital invested. 
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Art. 346. When the capital of the several partners 
is invested an eqiial time, the partnership is called 
Simple; when their capital is invested an unequal time, 
the partnership is called Compound. 



WRITTEN PROBLEMS. 

1. A, B, and C entered into partnership in business 
for 2 years; A put in. $3600, B $2400, and C $2000, 
and their net profits were $3000: what was each part- 
ner's share? 

I. PROCESS BY PROPORTION 

$3600, A's capital. $8000 : $3600 : : $3000 : $1350, A' 8 share of profits. 
2400, B'b capital $8000 : $2400 : ; $3000 : $900, B's " " 

2000, C'b capital. $8000 : $2000 : : $3000 : $750, C'$ " " 

$8000, Entire capital. $3000^ Brdire profits. 

Since the capital of the several partners was employed an 
equal time, their shares of the profits are proportional to their 
capitals. Hence, the entire capital is to each partner's capital 
as the entire profits are to his share of the profits. 

II. PROCESS BY FRACTIONAL PARTS. 

$3600 -i- $8000 = Jt, A^s part of capital. Since A owned /^y, 

$2400 ^ $8000 = A, B's " " B A, and C J of 

$2000 -H $8000 = }, C's " " the capital, A was 

A of $3000 = $1350, A's share of profits. entitled to ^y, B A» 

^jf of $3000 = $900, B 's " " and C J of the 

} of $3000 = $750, C'« " " profits. 

Note. — It is shorter to find what part the profits are of the 
entire capital (in this problem, f), and then take the same part 
of each partner's capital for his share of the profits. The frac- 
tion may be expressed decimally, if this be preferred. 

2. A and B were partners in business; A put in 
$6000 and B $4000, and their profits in three years 
were $4600: what was each partner's share of the 
profits ? 
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3. A, B, and C formed a partnership in business; A 
put in 98000, B 94500, and C 93500, and their loss the 
first year was 93200: what was each partner's share? 

4 The capital of two partners is proportional to 4 
and 3; their profits are 97700: what is each partner's 
share ? 

5. A, B, and C form a partnership, A's capital being 
94000, B's 96400, and C's 95600; they make a net gain 
of 93200, and then sell out for 920000: what is each 
partner's share of the gain? Of the proceeds of the 
sale? 

6. A and B traded in partnership 2 years, making an 
annual profit of 95460; during the first year A owned 
f of the stock, and during the second year B owned f 
of it : what is each partner's share of the total profits ? 

7. A and B formed a partnership; A put in 93000, 
and, at the close of the first year, added 92000; B put 
in 94000, and, at the close of the second year, took out 
92000; at the close of the third year, the profits 
amounted to 93450: what was each partner's share? 

I. PROCESS BY PRODUCTS. 

$3000X 1= 93000 
$5000X2 = 910000 

$13000, A' 8 capiMfar 1 yeor. 
$4000X2= $8000 
$2000 X 1 = 92000 

$10000, B'% capital for 1 year, 
$13000 + $10000 = $23000, ErUire capital far 1 year, 
$23000 : $13000 : : $3450 : $1950, A'a ahare of profits, 
$23000 : $10000 : : $3450 : $1500, B *8 share of profiis. 

Since A had $3000 investe<l for 1 year and $5000 for 2 years, 
the use of his capital was equivalent to the use of $13000 for I 
year. Since B had $4000 invested for 2 years and $2000 for 1 
year, the use of his capital was equivalent to the use of $10000 
for 1 year. Hence the profits, amounting to $3450, should be 
shared by them in proportion to $13000 and $10000. A's share « 
i§; B's share = iJ. 
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II. PBOCE8S BY HrrBBEST. 

Interest of $3000 for 1 yr. at 6^ = $180 
Interest of $5000 for 2 yr. at 6^ = $600 

$780, Inieregt of A's capUai. 
Interest of $4000 for 2 yr. at 6jG = $480 
Interest of $2000 for 1 yr. at 6% = $120 

$600, Inieregt of B*8 capital. 
$780 + 600 = $1380, Interest of entire capital 
$1380 : $780 : : $3450 : $1950, A' 8 share. 
$1380: $600 : : $3450: $1500, B's Outre. 

Since the use of capital is represented by its interest for the 
time, the use of A's capital is represented by $780, and the use 
of B's by $600. Hence, the profits ($3450) should be shared by 
them in proportion to $780 and $600. A's share = U ; B's = }}. 

Note. — The ratio of the interests will be the same whatever 
be the rate per cent 

8. A, B, and C entered into business as partners, 
each putting in $5000 as capital; at the end of 2 
years, A took out $1000, B $2000, and C $3000, and, 
at the end of the fourth year, they closed the business 
with a loss of $3600 : what was the loss of each ? 

Art. 347. Principles. — 1. When the time . is equals the 
partnership value of the capital of the several partners is 
in proportion to its amount. Hence, 

% In simple partnership, the gain or loss is shared by 
the partners in proportion to the amounts of their capital. 

3. When the time is not equal, the partnership value of 
the capital of the several partners depends jointly on its 
ameunt and time of investment. Hence, 

4. In compound partnership, the gain or loss is shared 
by the several partners in proportion to the products of the 
amounts of their capital by the time of investment; or in 
proportion to the interests of their capital for the time of 
investment. 

Note. — The above principles are applicable only when the 
several partners devote equal time or otherwise render equal 
service in carrying on the business. 

N. C. A.— 25. 



mvoLunoN awd evoltttiok 



ORAL EXERCISES. 

Art. 348. The first power of 4 is 4; the second 
power of 4 is 4 X 4, which is 16 ; the third power is 
4x4x4, which is 64; the fourth power is 4x4x4x4, 
which is 256; etc. 

1. What is the second power of 5? Of 6? 8? 10? 

2. What is the third power of 3? Of 5? 6? }? 
8. What is the fourth power of 2? Of 3? ^? f ? 

Art. 349. The power to which a number is to be 
raised may be denoted by a figure, called an exponevU, 
placed at the right of the upper part of the figure or 
figures which express the number. 

Thus, 24> denotes the 2d power of 24; 16^ denotes the 3d 
power of 16, etc. 

4. How much is 122 ? e«? 10*? 16^? 20»? 

6. How much is (1)2? (f)*? (|)*? (i)«? (3J)2? 

Art. 350. One of the two equal factors of a number 
is called its second or square root ; one of its three equal 
factors, its third or cube root; one of its four equal 
factors, its fourth root, etc. 

6. What is the second root of 25? 49? 64? 81? 

7. What is the third root of 8? 27? 64? 125? 

8. What is the fourth root of 16? Of 81? 256? 

9. What is the third root of^ft^? fj? tW? ^? 

Art. 351. The root of a number may be indicated 
by writing the number under the character called .the 
radical sign (;/ ), and placing a figure, called the 

(290) 
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index^ at the left and above it, to show what root is 
required. 

Thus, fM denotes the third root of 64 ; jK2l6 denotes the 
fourth^root of 216, etc. The second root is denoted by f'"^, or 
by i/~~ without the index. 

10. How much is J/i44? f/T25? \/Sit {/^'l 
IL How much is (f)«? f^?? (s)*? t4f? 
Tlie root of a number may also be indicated by a fractional 
exponent, the index of the root being the denominator. Thus, 

16^ denotes the square root of 16 ; 16% the cube root of 16 ; and 
16* denotes the cube root of the square of 16. 

12. How much is 81*? 125*? 256*? 243^? (i|)*? 

la How much is 152? 225*? 6«? 216*? 625*? 

14. What integers between 1 and 100 are perfect squares ? 
16. What integers between 1 and 1000 are perfect cubes ? 



DBFINrriONS. 

Art, 352. The Power of a number is the product 
obtained by taking the number one or more times as 
a factor. 

The First Power of a number is the number itself ; the Second 
Poioer, or Square, is the product obtained by taking the number 
twice as a factor; the Third Power, or Cube, is the product ob- 
tained by taking the number three times as 'a factor, etc. 

Art. 353. An Exi>onent is a figure that denotes the 
degree of the power to which the number is to be raised. 

Art. 354. The Boot of a number is one of the equal 
factors which produce it. 

The First Boot is the number itself ; the Second or Square Root, 
is one of the two equal factors which produce it ; the Third or 
Cube Root, is one of the three equal factors, etc« 
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Art. 355. The Index is a figure placed above the 
radical sign {y ) to denote what root is to be taken. 

A number which is the product of equal factors is a perfed 
power J and has an exact root A numher which is not the prod- 
uct of equal factors is an imperfect power, and its root is called a 
aurd. 

Art. 356. Involution is the process of finding the 
powers of numbers. 

Art. 357. Evolution is the process of finding the 
roots of numbers. It is also called the extraction of the 
roots of numbers. 

Involution and evolution are converse processes. The process 
for finding the root of a number is derived from the process by 
which the power is formed. 



SQUARE ROOT. 

Art. 358. The second power, or square, of a number 
is the product of the number by itself; and *the process 
of finding the square root of this product, or square, is 
readily derived from the process by which the square 
is formed. 

ILLUSTRATIVE EXAMPLES. 

1. What is the square of 53 ? 







PBOnOH. 


53 


— 60 + 3; 


hence, 


63« — (60 + 3)" 




60 


+ 8 


PABTS ADDED. 




50 


+ 3 


602-2600 




60X3 


+ 3" 


2(60X3)- 300 


50« 


+ 60X3 


• 


3» =9 



60* + 2 (50 X 3) + 3« =- 2809 
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An inspection of the preceding process will show that the square 
of 53 is equal to the square of the 5 tens, plus twice the product 
of the 5 tens by the 3 units, plus the square of the 3 units. 

In like manner, it may be shown that the square of any 
number, composed of tens and units, is equal to (1) ^ square 
of the ienSf (2) plus twice the produd of the tens by the uniis, (3) plus 
the square of the units. 

2. What is the square of 45 ? 

f 402 = 1600 

PRociBs: 46» = J 2(40X6)= 400 

62 = 25 

2025, Ana. 
What is the square of: 

8. 64? 6. 76? 7. 38? 9. 93? IL 78? 

4 66? 6.82? a 83? 10.39? 12.85? 

DIVISION INTO PBBIOD8. 

Art. 369 The smallest integer composed of one order 
of figures is 1, and the greatest is 9; the smallest inte- 
ger composed of two orders is 10, and the greatest is 
99, and so on. 

Hence, the squares of the smallest and the greatest in- 
tegers composed of one, two, three, and four orders, are as 

follows : 

12= 1 92= 81 

102= 100 992= 9801 

1002= 10000 9992= 998001 

10002 ^ 1000000 99992 = 99980001 

A comparison of the above numbers with their squares 
shows that the square of a number contains twice as 
many orders as the number, or twice as many orders 
less one. Hence, if a number be separated into periods 
of two ^orders each, beginning at the right, there will be 
as many orders in its square root as there are periods in the 
number. 
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15. How many orders in the square root of 2809? 

SuGGBSTiON.— Diyide the number into periods of 2 orders each, 
thus: 2809. There are 2 periods, and hence there are 2 orders 
in the square root — iem and viMi». 

How many orders in the square root of: 
14 36864? 16. 871616? la 5475600? 

16. 346744? 17. 5308416? 19. 144400000? 

FINDINO THB TBBM8 OF THB BOOT. 

Art. 360. The squares of the smallest and the great- 
est number of units, tens, and hundreds are as follows : 
ia= 1 92= 81 

10a = 100 902= 8100 

100* = 10000 9002 ^ 810000 

A comparison of the above numbers with their squares 
shows that the square of units gives no order higher 
than tens ; that the square of tens gives no order lower 
than hundreds, nor higher than thousands; that the 
square of hundreds gives no order lower than ten-thou- 
sands, nor higher than hundred-thousands, etc. 

Hence, if a number be separated into periods of two 
orders each, the left-hand period will contain the square of 
the left-hand or first term of the square root; the first two 
left-hand periods will contain the square of the first two 
terms of the square root, etc. 

20. What is the tens' term of the square root of 2025 ? 

Suggestion.— The left-hand period of 2025 is 20 ; the greatest 
square in 20 is 16, and the square root of 16 is 4. Hence, the 
tens* term of the square root of 2025 is 4. 

21. What is the tens' term of 1/1226? i/1764? 

22. What is the left-hand term of v/656l? 390625* t 
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BXTAAOTION OF THB SQUARS ROOT. 

2a What is the square root of 3364 ? 

PROCESS. Since 3364 is composed of two periods, 

• • , p-Q its square root will be composed of two 

ddb4[68 orders— tens and units. (Art. 359.) 

62 =26^ The left-hand period 33 contains the 

6x2 = 10) 864 square of the tens' term of the root The 

108 X 8 = 864 greatest square in 33 is 25, and the square 

root of 25 is 5. Hence, 5 is the tens' term 
of the root. 
Since the square of a number composed of tens and units is 
equal to (1) the square of the tens, (2) plus twice the product 
of the tens by the units, (3) plus the square of the units, the 
difference between 3364 and the square of the 5 tens of its root, 
is composed of twice the product of the tens of the root by the units, 
phis the square of the units. 

But the product of tens by units contains no order lower than 
tens, and hence the 86 tens in 864, the difference, contains ttdce 
the product of the tens by the units; and hence, if the 86 tens be 
divided by twice the 5 tens of the root, the quotient, which is 
8, will be the units^ term of the root, or one more than the units' 
term. 

If the 8 units be annexed to the 10 tens, used as a trial 
divisor, and the result, 108, be multiplied by 8, the product^ if 
it be not greater than 864, will be twice the product of the tens 
by the units, plus the square of the units. 108 X 8 = 864, and 
hence 8 is the units' term, and the square root of 3364 is 58. 
Proof: 58X58 = 3364. 

What is the square root of: 

24. 625? 3L 1444? 88. 6241? 

25. 676? 82. 3025? 89. 7569? 

26. 576? 88. 7744? 40. 6724? 

27. 784? 84. 6184? 41. 2809? 

28. 841? 86. 4225? 42. 5625? 

29. 529? 86. 4356? 48. 1369? 
80. 961? 87. 5929? 44. 5329? 
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4& What is the square root of 133225? Of 10.4976? 



PBOcaaB (1). 




PBOcme 


1(2). 


1332251 365 




10.4976 3.24 


9 






9 


3 X 2 — 6) 432 




3x2 — 6) 1.49 


66 X 6 = 396 




6.2X2 — 


1.24 


36x2—72) 3626 




8.2 X 2 — 6.4) 


.2576 


726X5— 3625 




6.44 X .04 — 


.2576 


What n tht square root of: 






46. 210681?. 


56. 


176.89? 


8«-^V^? 


47. 419904? 


67. 


.000625? 


87. Iff? 


48. 94249? 


68. 


45.1584? 


6& 272i? 


«. 492804? 


69. 


.008836? 


69. 1040iV? 


60. 57600? 


60. 


75.364? 


70. 2? 


8L 409600? 


6L 263.85? 


7L 3? 


52. 68425? 


62. 


134.67? 


72. 5? 


6a 522729? 


6a 


586.7? 


7a 4.2436? 


61 173056? 


64. 


106.75 ? 


74. 1.1449? 


66. 390625? 


66. 


666.44? 


76. 4.1209? 



PRINOIPIiB ANP RULB. 

Art. 361. Principle. — The square of a number^ com- 
posed of tens and unitSy is equal to the square of the tenSj 
plus twice the product of the tens by the units, plus the 
square of the units. 

Art. 362. To extract the square root of a number: 

Bule. — 1. Begin at the units^ order and separate the numr 
ber into periods of two orders each, 

2. Find the greatest perfect square in the left-hand period, 
and place its square root aJt the right for the first or highest 
temi of the root. 
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3. Subtract the square of the term of the root found from 
the left-hand period^ and to the difference annex the second 
period for a dividend, 

4. Take twice the term of the root found for a trial divisor, 
and the dividend, exclusive of its right-hand figure, for a trial 
dividend. The quotient (or the qaotient reduced one) will he 
the next term of the root, 

5. Annhex the second term of the root to the trial divisor, 
and multiply the result by the second term, and subtrad; the 
product from the dividend. If the product is greater than the 
dividend, reduce the second term of the root, and multiply and 
S'uMract as before, 

6. Annex the third period to the remainder for the next 
dividend, and divide the same, exclusive of the right-hand 
figure, by twice the terms of the root found; and continue in 
like manner until all the periods are used. 

Notes. — 1. The left-hand period may contain but one order. 

2. Twice the term or terms of the root, as the case may be, 
is called a trial divmr^ since the next term of the root sought 
is sometimes less than the quotient, the dividend containing, 
when this is true, a part oi the square of the next term of the 
root. 

3. If the number be not a perfect square, the exact root can 
not be found, but it may be approximated by annexing periods 
of decimal ciphers. Since the square of no one of the nine digits 
ends with a cipher, the operation may be continued indefinitely, 
but sufficient accuracy is secured when continued to three deci- 
mal places. 

4. In pointing off a decimal, or a mixed decimal number, be- 
gin with thd order of units. If there be an odd number of 
decimal places, annex a decimal cipher. 

5. When both terms of a common fraction are not perfect 
squares, the exact square root can not be found. An approxi- 
mate root may be obtained by multiplying both terms of the 
fraction by the denominator, and extracting the root of the re- 
sulting fraction. Thus: 



\5-Y 



21 X 40 29 , 

— — — = — , nearly. 

402 40 



6. The square root of a perfect square may be found by re- 
solving it into its prime factors. 



298 WHITE'S NEW COMPLETE ARlTHMETia 



J 



OBOMVIBIOAL BXPIiAMATIOM OF BQDARI ROOT. 

Art. 363. The area of a square surface is found by 
squaring the length of one side; and, conversely, the 
length of the side is found by extracting the square 
root of the number denoting the area. 

Let the annexed diagram represent a square surface whose area 
is 625 ; required the length of one side. 
Since the number denoting the area 
contains two periods, there are two terms 
in the square root; and since the greatest 
square in the left-hand period is 4, the 
tens' term of the root is 2. (Art 360.) 
Mence, the length of the side of the 
Bqoare is 20 plus the units' term of the 
rooL Wliat is the units' term? 
Taking from the given surface a square whose side is 20 and 
whose area is 400, there remains a surbce whose area is 
625 — 400, or 225. This surface consists lA 
two equal rectangles, each 20 in length, 
and a small square, the length of whose 
side equals the width of each rectangle. 
What is the width of each rectangle? 

Since the two rectangles contain most 

of the surface whose area ia 225, their 

width may be found by dividing 225 by 

their joint length, which is twice 20, or 

40. The quotient ia 5, and hence the 

width of each rectai^le is 5, and their joint area is 40 X^. or 200. 

Removing the two rectangles, there remains the small square, 

whose «de is 5 and whose area is 25, the difference between 

225 and 200. Hence, 5 is the units' 

term of the root, and the length of the 

side of the square is 20 + 5. or 25, 

Adding the area of the several parts, 
we have ?0> + 2 (20 X 5) + 5> = 400 + 
200 + 25 = 625. 

It is seen tliat the square whose side 
is 20, repreaenta Ihe square of Oie lent 
oj the Toal; the two rectangles, twice the 
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produa of the tern by the units; and the smaller square, the tquare 
of the units. 

Note. — ^The entire length of the surface whose area is 225, is 
twice the side of the square removed, plus the side of the 
smaller square (20 X 2 + 5 = 45), and this multiplied by 5 gives 
an area of 225. 



CUBE ROOT. 

Art. 364. ~ The third power or cube of a number is 
the product obtained by taking the number three times 
as a factor; and the process of finding the third or 
cube root of this product or cube may be derived from 
the process by which the product or cube is formed. 

IXIiUSTRATIVB BXAMPLXS. 

L What is the cube of 45 ? 

458 =(40+5)8 =408 + 3 Xf402x5)+3x(40x52)+5». 

408 =64000 

3 (402 X 5) = 24000 

proof: s 3(40x52)= 3000 

58 = 125 

458 = 91125, Ana. 

In Jike manner, it may be shown that the cube of any num- 
ber, composed of tens and units, is equal to (1) t?ie cube of the 
tens J (2) plus three times the product of the square of the tens by the 
unitSj (3) plus three times the product of the tens by the square of the 
units, (4) plus the cube of the units. 



14. 63? 

15. 77? 

16. 74? 

17. 82? 

18. 85? 

19. ^B.*? 



What ia the cube of: 




2. 23? 


a 51? 


a 32? 


9. 62? 


4. 24? 


10. 55? 


6. 54? 


11. 75? 


6. 43? 


12. 80? 


7. 35? 


18. 64? 
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DIVISION INTO PBBIOD8. 

Art. 365. The cubes of the smallest, greatest, and 
an intermediate number, composed of one, two, and 
three orders, are as follows: 

1»= 1 9»= 729 4«= 64 

10»= 1000 99»= 970299 44« = 85184 

100« = 1000000 999« = 997002999 444« = 87528384 

A compiudson of the above numbers with their cubes 
shows that the cube of a number contains three times as 
many orders as the number, or three times as many or- 
ders less two or less one. Hence, if a number be sepa- 
rated into periods of three orders each, there will be as 
many orders in its cube root as there are periods in the number, 

20. How many orders in the cube root of 91125? 

Suggestion. — Point off the number into periods of three 
orders each; thus, 91125. There are two periods, and hence 
two orders or terms in the root 

How many ord^rg in the cube roei of: 

21. 912673? 23. 84604519? 25. 3048625? 

22. 117649? 21 48228544? 26. 41063625? 



FINDING THB TBRMS 07 THB ROOT. 

Art. 366. The cubes of the smallest and greatest 
number of units, tens, and hundreds are as follows: 

18= 1 9«= 729 

108= 1000 908= 729000 

1008 = 1000000 9008 = 729000000 

A comparison of the above numbers with their cubes 
shows that the cube of units gives no order higher 
than hundi'eds; that the cube of tens gives no order 
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lower than thousands nor higher than hundred-thou- 
sands ; and that the cube of hundreds gives no, order 
lower than millions nor higher than hundred-millions. 
Hence, if a number be separated into periods of three 
orders each, the left-hand period will contain the cube of the 
first term of the cube root; the first two left-hand periods 
will contain the cvbe of the first two terms of the cube 
rooty etc. 

27. What is the tens' term of the cube root of 91126? 

Suggestion. — ^The left-hand i)eriod is 91 ; the greatest cube in 
91 is 64, and the cube root of 64 is 4. Hence 4 is the tens* 
term of the cube root of 91126. 

2& What is the tens' term of t/157464 ? Of f/110592? 
^ 29. What is the hundreds' term of f/13312053? 



BZTRAOnON OF THB OUBB ROOT. 
WRITTEN PROBLEMS. 

80. What is the cube root of 262144? 

IST PROCESS. 2d process. 

262144 1 64 
6» = _216^ 4 

62 X 3 = 108 ) 46144 

648 ^ 262144 









262144 64 


6» 




— 


216 4 


6* 


X3: 


= 108) 461 44 


60« X 4 X 3 : 
60 X 4* X 3 : 

4«: 


-43200 

= 2880 
= 64 



46144 

Since 262144 is composed of two periods, its cube root will be 
composed of two orders. 

The left-hand period, 262, contains the cube of the tens' term 
of the root, and the greatest cube in 262 is 216, the cube root 
of which is 6; hence, 6 is the tens* term of the root. How is 
the units* term to be found? 
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The cube of a number, composed of tens and units, is equal 
to (1) the cube of the tens, (2) plus three times the product of 
the square of the tens by the units, (3) plus three times the 
product of the tens by the square of the units, (4) plus the 
cube of the units (Art. 364). Hence, the difference between 
262144 and the cube of the 6 tens of its cube root is composed 
of three timet the product of the square of the tens of its root by 
the uniiSf plus three times the product of the tens by the square of 
the unitSf plus the cube of the units. 

But since the square of tens gives no order lower than hun- 
dreds (Art 360), the 461 hundreds of the difference (46144) con- 
tains three times the product of the square of the tens by the units. 
Hence, if the 461 hundreds (rejecting the two right-hand fig- 
ures) be divided by three times the square of the 6 tens of the 
root, the quotient, which is 4, will be the unit^ term of the root, 
or more than the units' term. 

Note. — Instead of formino; the parts that compose the differ- 
ence, 46144, as in Ist process, the 64 may be cubed, and th|^ 
result subtracted from 262144, as in 2d process. 

What is the cubs root of: 

31. 42875? 33. 117649? 36. 274625? 

32. 91125? 34. 185193? 36. 405224? 

37. What is the cube root of 48228544? 

PBOCESS. 

48228544 [364^ Cube root. 
38 = 27 7,4, Trial quotients. 

32 X 3 = 27 )212 
368 =, 46656 



362 X 3 = 3888) 15725 



3648 ^ 48228544 

Since the two right-hand figures of each dividend are re- 
jected, only the first figure of each period need be brought 
down and annexed to the difference. 

The quotient obtained by dividing 212 by 27 is 7, which 
is too large for the second tenp of the root, the cube of 37 
being more than 48228, the first two periods. 
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The Becond difference is found by subtracting the cube of 
36, the first two terms of the root, from 4S228, the first two 
periods of the number. 

NoTK— Instead of taking the 36* from the two left-hand 
periods, and 364' from the number, the parts may be formed 
as in the Ist process above. Use only one process. 

What is the cube root of: 

38. 3048625? 46. 15.625? 62. ^%? 

39. 34328125 ? 46. 97.336 ? 68- ^^^ ? 

40. 43614208? 47. .074256? 64. -2j|j? 

41. 27270901? 48. .015625? 68. 5|^? 

42. 1225043? 49. 1953.125? 66. 37^? 

43. 421875? 60. 13312.053? 67. 2? 
' 44. 14348907 ? 61. 28.094464 ? 68. 3 ? 

69. A cubical box contains 19683 cubic inches: what 
is the length of its edge? 

60. A cubical bin holds 100 bushels: what is the 
length of its edge? 

81. A block of granite in the form of a cube con- 
tains 41063.625 cubic inches : what is the length of its 
edge? 

FBIKOIPUB AND RULB. 

Art. 367. Principle. — Tfie cube of a number^ composed 
of tens and units, is equal to the cube of the tens, plus three 
times the product of the square of the teas by the units, plus 
three times the product of the tens by the square of the 
units, plus the cube of the units. 

Art. 368. To extract the cube root of a number : 

Bule. — 1. Begin at the units^ order and separate the 
number '^ into periods of three orders each, 

2. Find the greatest cube in the left-hand period, and place 
its. cube root at the right for the first term of the root 

3. Subtract the cube of the first term of the root fro'w. lK«. 
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left-hand period^ and to the difference annex the first figure 
of the next period for a dividend, 

4. Take three times the square of the first term of the root 
f(yr a trial divisor^ and the quotient for the second term of 
the root. Cube the root now found, and, if the result is not 
greater than the two left-hand periods, subtract, and to the 
difference annex the first figure of the next period for a second 
dividend. If the cvJbe of the root found is greater than the 
two left-hand periods, diminish the second term of the root, 

6. Take three times the square of the two terms of the root 
found for a second trial divisor, and the quotient for the 
third term of the root. Cube the three terms of the root 
found, and subtract the resuU from the three left-hand periods, 
and continue the operation in like manner until all the terms 
of the root are foxind. 

Notes. — 1. The quotient obtained by dividing the dividend by 
the trial divisor may be too large, since three times the square of 
the next figure of the root may be a part of the dividend. 
Usually the term of the root sought is the quotient, or one less 
than the quotient. 

2. When a dividend does not contain the trial divisor, write 
a cipher for the next term of the root. Take three times the 
square of the root thus formed for a trial divisor, and to the 
dividend annex the two remaining figures of the period, and 
the first figure of the next period for a new dividend. 

3. If the number is not a perfect cube, the root may be ap- 
proximated by annexing periods of decimal ciphers, thus adding 
decimal terms to the root. Sufficient accuracy is usually secured 
by continuing the root to two or three decimal places. 

4. When both terms of a common fraction are not perfect 
cubes, the cube root may be found approximately by multiplying 
both terms of the fraction by the square of the denominator, and 
extracting the root of the resulting fraction. The error will be 
less than one divided by the denominator of the root. 

5. The above method of extracting the cube root of numbers 
involves the general principle by which any root may be ex- 
tracted. The fourth root, for example, is found by dividing the 
number into periods of four figures each, then taking the fourth 
root of the left-hand period for the first term of the root, four 
times the cube of this first term for a trial divisor, and the 
remainder with the first term of the next period annexed, for 
a dividend, etc. 

6. The cube root of a perfect cube may be found by re- 
solving it into its prime factors. 



CUBE ROOT. 



I 



OBOMviviOAi. Kxn.AiiAiioM or odbx hoot. 

Art, 369; The eolid contenta of a cube are found 
by cubing the length of its 
edge; and, conversely, the 
length of the edge is found 
by extracting the cube root 
of the number denoting the 
solid contents. 

Let the annexed cut rep- 
resent a cube whose solid 
contents are 15625 ; required 
the length of the edge. 

Since the number denoting the solid contents contains two 
periods, there will be two terms 
in the cube root; and since the 
greatest cube in the left-hand 
period is 8, the tens' term of 
the root is 3. Hence, the length 
of the edge of the cube is 20 
plus the units' term of the root 
What is the units' term? 

Taking from the given cube 
a cube Whose edge is 20 and 
whose volume ia 8000, there 
1562S — 8000, which is 7625. 



15625 |25 

2*= 8 6 

20^ X 3 = 1200 ) 7625 
20' X 5 X 3 = 6000 
20x5^ X3= 1500 



7625 
solid whose volume is 
An inspection of the annexed 




cut shows that this solid contains Qaret equal rectangular solids, 
whose inner face (20') is equal to the face of the removed 
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cube, and whose thickness equals the units' term of the root 
What is the thickness of each of these rectangular solids? 

Since they compose only a part of the solid whose solid 
contents are 7625, their thickness can not be greater than the 
quotient obtained by dividing 7625 by the area of their joint 
inner faces, which is 20' X 3, or 1200. The quotient is 6, which 
is at least one greater than the thickness of each of the three 
rectangular solids, since 26" is greater than 15625, the solid con- 
tents of the given cube. Try 5 for the tliickness ; 25' = 15625, 
and hence 5 is the required thickness. The length of the edge 
of the given cube is 20+5, or 25. 

The correctness of this result may also be shown by finding 
the solid contents of the several parts of tlie given cube. The 
solid contents of the cube removed are, as shown above, 20' = 

8000. The joint solid contents of 
the three adjacent rectangular sol- 
ids are 20« X5 X 3-= 6000. 

Removing these three rectan- 
gular solids, there remain three 
other rectangular solids, whose 
solid contents are 20 X 5«, or 500 
each, and whose combined solid 
contents are 500X3, or 1500. 
Removing these three rectan- 
gular solids, there' remains the small cube, whose solid contents 
are 5« = 125. 

Adding the solid contents of the several parts, we have 8000 

+ 6000 + 1500 + 125 = 15625, which 
represents the solid contents of 
the given cube. 

It is seen that the cube whose 
edge is 20, represents the cube of 
the tern of the root; the three adja- 
cent rectangular solids represent 
three times itve product of the square 
of tern by the units; the three 
smaller rectangular solids, three 
times the product of the tens by the square of the units; and the 
smaller cube, the cube of tJie units. 

Note.— The geometrical explanations of square root and cube 
ot, above presented, are the reverse of those usually given. 




'P^ 
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THE RIOBT-ANQLED TRTANGLE. 



Note. — The propoeitiona stated below in the form of principle, 
' ' ■ ' m _ ...n. . ^ readily denved from 



may be proven by geometry. The rules 
the ptinciples. 

I. The RiaHT-Ain]i.BD Tkiakome. 

Art. 370. The side of & right-angled triangle oppo- 
site the right angle 1b the hypotemise, and the other two 
sides are the baee and the perpendicutar. (Art. 189.) 

Art. 371. Prindplea, — 1. The square of the hypotenme 
of a right-angled triangle is equal to 
the sam of the squares of the other 
two sides. 

This principle ia illustrated by the 
annexed diagram. 

2. The square of the base or the per- 
pendicular of a righi-angled triangle 
is equal to the square of the hypot- 
enuse, less the square of the other aide. 

WRITTEN PROBLEMS. 

L The base of a right-angled triangle is 8 in., and 

the perpendicular 6 in. : what is the length of the 
hypotenuse ? 

Solution.— /a' + 6' = /lOO = !0. 10 in. = length o£ hypot 

S. The hypotenuse of a right-angled triangle is 20 
inches, and the base is 16 inches : what is the perpen- 
dicular ? 

3. The hypotenuse of a right-angled triangle is 45 
feet, and the perpendicular is 27 feet: what is the base? 

4. A rectangular field is 192 yards long and 144 yards 
wide : what is the length of the diagonal ? 




808 WHITE'S NEW COMPLETE ARITHMETIC. 

6. The foot of a ladder is 18 feet from the base of a 
building, and the top reaches a window 24 feet from 
the base : what is the length of the ladder ? 

8. Two boys start from the same point, and one 
walks 96 rods due north, and the other 72 rods due 
east: how far are they apart? 

7. A flag pole 180 feet high casts a shadow 135 feet 
in length: what is the distance from the top of the 
pole to the end of the shadow? 

8. A boy in flying his kite let out 240 feet of string, 
and the distance from where he stood to a point di- 
rectly under the kite was 208 feet: how high was the 
kite, supposing the string to be straight? 

II. The Oibcle. 

Art. 372. Principles. — 1. The area of a circle is equal 
to the square of its diameter multiplied by Jt85Jli. (Art. 192, 
note 3.). Conversely, 

2. The diameter equals the square root of the quotient ob- 
tained by dividing the area by ,7854, 

3. The areas of two circles are to each other as the 
squares of their diameters. 

Note. — ^The area of an ellipse equals the product of its two 
diameters as factors muUiplied by .7854. 

9. A circular pond is 100 feet in diameter: how 
many square yards does it contain? 

10. A circular room has an area of 78.54 square 
yards: what is its diameter? 

11. How many circles, each 3 inches in diameter, 
will equal in area a circle whose diameter is 2 feet? 

12. How many circles, each 15 inches in diameter, 
will equal in area a circle whose diameter is 5 feet? 

13. A horse tied to a stake can graze on 218J^ square 
yards of surface: to what distance from the stake can 
it graze? 
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14. How many circles, each 3 inches in diameter, 
contain the same area as a surface 2.6 feet square ? 



III. The Bphbbb. 

Art. 373. Principles. — 1. The mrface of a sphere is 
equal to the square of the diameter multiplied by 3.1416, 

2. The solid contents of a sphere are equal to the cube of 
the diameter multiplied by ,6286, 

3. Two spheres are to each other as the cubes of their 
diameters, 

NoTK — ^The surface of a sphere may also be found by multiply' 
ing the circumference by the diameter; and the solid contents, by 
mvUiplyvng the mrface by one sixth of the diameter, 

16. What is the STirface of a sphere whose diameter 
is 10 inches? 15 inches? , 

18. How many square miles on the surface of the 
earth, its mean diameter being 7912 miles? 

17. How many cubic miles in the solid contents of 
the earth? 

18. How many cubic inches in a cannon ball whose 
diameter is 7 inches? 9 inches? 

19. How many balls 2 inches in diameter, equal in 
solid contents a ball whose diameter is 8 inches? 

20. The surface of the planet Mercury contains about 
28274400 square miles: what is its diameter? 

2L The diameter of the earth is about 4 times the 
diameter of the moon : how many times larger than 
the moon is the earth? How does the moon's surface 
compare with the earth's surface? 

22. The diameter of Jupiter, the largest planet, is 
about 85000 miles, and the diameter of the sun is 
about 850000 miles: how many times larger than Ju- 
piter is the sun? How does Jupiter's surface compare 
with the sun's surface? 
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S8. The planet Uranus contains about 18816618200000 
cubic miles : what is its diameter ? 

Suggestion. — Divide the solid contents by .5236, and extract 
the cabe root of the quotient 

24. A brass ball contains 904.7808 cubic inches : what 
is its diameter? 

88. The spherical volume of one of the asteroids is 
7238246.4 cubic miles: what is its diameter? 



IV. Oomn AND Pyramids. 

Art. 374. PrincipIeB. — 1. The convex mrfcLce of a cone 
or pyramid equals the product of the circumference or perimr 
eter of the hose by one half of the slant height. 

2. The solid contents of a cone or pyramid equal the area 
of the base multiplied by* one third of the altitude. 

Note.— The solid contents of the frustum of a cone or pyramid 
are found by adding to the mim of the area of two ba,ses (he wjuare root 
of their prodtu^t^ and mvUtiplyirig me remUl by one third of the altitude. 

26. What is the convex surface of a cone whose base 
is 10 inches in diameter and whose slant heiglrt is 12 
inches ? 

27. What is the entire surface of a pyramid whose base 
is 20 inches square, and whose slant height is 30 inches ? 

28. The base of a pyramid is 12 inches square and 
its height 15 inches, and the base of a cone is 12 inches 
in diameter and its height 16 inches: what is the 
difference in their solid contents? 

29. Find the solid contents of the frustum of a cone 
the diameters of whose bases are 10 in. and 6 in., and 
altitude 12 inches. 

80. Find the solid contents of a frustum of a pyra- 
mid whose two bases are 10 in, and 6 in. square, and 
whose altitude is 15 inches. 



GENERAL REVIEW. 



To Teachebs.— Review the "Oral Problems" on pages 76-79 
and 268-274, and continue the drills until the analytic solutions 
are made with accuracy and ease. 



WRITTEN PROBLEMS. 

1. The minuend is 1250, and the remainder 592: 
what is the subtrahend? 

8. The quotient is 71, the divisor 42, and the re- 
mainder 15: what is the dividend? 

3. What will be the cost of 3760 lb. of hay at 812.50 
a ton ? At «8.50 a ton ? 

4 A man paid >36 for a stack of hay containing 4^ 
tons, and sold it at 50 cts. a hundred: how much did 
he gain? 

6. At 824.50 per acre, how many acres of land can 
be bought for 83560.75? 

6. Add I, I, i of i, and | of 2^. 

7. From 17^ take f of 6J, and multiply the re- 
mainder by i of 3^. 

8. Multiply f of I by J of ^, and divide the prod- 
uct by f of ^. 

9. Divide | of GJ by | of 7^. 

10. What number multiplied by 28f will produce 145 ? 

1 1. From the sum of 215| and 125| take their differ- 
ence. 

12. Multiply I + 1 of i by I -. I of i. 

13. Divide 2| by 3^, and multiply the quotient by 3^. 

14. By what number must 8f| be multiplied that 
the product may be 3? 
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16. A man bought ^^ of a section of land for $2880, 
and sold } of it at $10 an acre, and the rest at $12 an 
acre: how much did he gain? 

16. A merchant owning |^ of a ship sells f of his 
share for $16800: what is the value of the whole ship, 
at this rate, and what part of the ship has he left? 

17. Add 9 thousandths, 3 hundredths, and 7 units. 

18. From 15 ten-tht)usandth8 take 27 million ths, and 
multiply the difiference by 205 tenths. 

19. Multiply 160 by 16 thousandths, and divide the 
product by 25 ten-thousandths. 

20. Multiply 15 thousandths by 15 hundredths, and 
from the product take 15 millionths. 

81. Divide 256 thousandths by 16 millionths. 

82. Multiply 625 by .003, and divide the result by 2.5. 
28. Change -^ to a decimal, and divide result by 2^. 

84. Change yfr ^^ ^ decimal, and divide result by 
5000. 

85. Reduce .625 of a pound troy to lower integers. 

86. What decimal of a rod is .165 of a foot? 

87. What will 63 thousandths of a cord of wood cost, 
at $2.25 per cord? 

88. How many minutes will there be in the month 
of February, 1885? In February, 1884? 

89. How many seconds in the three summer months ? 

30. How many steps, 2 ft. 4 in. each, will a person 
take in walking 2\ miles? 

31. How many times will a wheel, 12 ft. 6 in. in cir- 
cumference, turn round in rolling one mile? 

38. How many acres in a street 4 rd. wide and 2\ mi. 
long ? 

38. An octavo book contains 480 pages: how many 
reams of paper will it take to print an edition of 1200 
copies, making no allowance for waste? 

84. How many grains in 14 ingots of silver, each 
weighing 27 oz. 10 pwt. ? 
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36. How many gold rings, each weighing 3.2 pwt., can 
be made from a bar of gold weighing .75 of a pound? 

36. How many square feet of lumber in 40 inch 
boards, each 12 feet long and H inches wide? 

37. What will a board 20 ft. long, 9 in. wide, and 1^ 
in. thick cost, at 930 a thousand? 

38. What will it cost to lay a pavement 36 ft. long 
and 9 ft. 6 in. wide, at 40 cents a square yard? 

39. How many steps, 2 ft. 6 in. each, will a man 
take in walking round a field 45 rods square? 

40. How many lengths of fence, each 14 ft. long, will 
inclose a field 28 rods square ? 

41. A rectangular field is 60 rods long and 37i rods 
wide: how many boards, each 12 feet long, will inclose 
it with a fence 5 boards high? 

42. How many bricks, 4 by 8 in., will it take to pave 
a walk 16 ft. wide and 6J rods long, with no allowance 
for edges or waste? 

43. A tract of Jp-nd is 4 mi. long and 2J mi. wide: 
how many sections does it contain? How many acres? 

44. A speculator bought 3J sections of land at J4.50 
an acre, and sold the land at $6.25 an acre : how much 
did he gain? 

46. A man sold a farm containing a quarter of a sec- 
tion of land, for $3280: what did he receive per acre? 

48. What will it cost to excavate a cellar 40 ft. long, 
21 ft. 6 in. wide, and 4 ft. deep, at $.75 a cubic yard ? 

47. How many cubic yards of earth must be removed 
to make a reservoir 120 ft. long, 54 ft. wide, and 9 ft. 
deep below the surface? 

48. How many perches of stone in the walls of a fort 
120 ft. square, the walls being 33J ft. high and, on an 
average, 11 ft. thick? 

49. What will it cost to dig a ditch 80 ^°» long, 1.4" 
wide, and 8**" deep, at 35 cts. a cubic meter? At 33J 
cts. a cubic yard? 

N.C.A.-27. 
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60. How many cubic meters of stone in a wall 32'" 
long, 2.6" high, and .65" thick? 

5L At $4.50 a cord, what is the value of a pile of 
three-foot wood 40 ft. long and 6 J ft. high? 

58. A man bought a pile of four-foot wood 36 ft. long 
and 8 ft. high, at $5.60 a cord : what did it cost ? 

53. At $2.62^ a cord, what will be the cost of a pile 
of stove wood 85 ft. 6 in. long and 6 ft. high? 

54. Three men, A, B, and C, bought a hogshead of 
sugar, weighing 13 cwt. 60 lb. ; A received \ of it, B § 
of the remainder, and C what was left : how much sugar 
did each receive? 

65. How many sacks, holding 2 bu. 3 pk, 2 qt. each, 
can be filled from a bin containing 366 bu. 3 pk. 4 qt. 
of wheat? 

66. A lady bought 6 silver spoons, each weighing 3 
oz. 3 pwt. 8 gr., at $2.25 an ounce, and a gold chain, 
weighing 14 pwt., at $1.25 a pwt. : what was the cost 
of both spoons and chain ? « 

67. How many bricks will it require to build a wall 
2 rods long, 6 feet high, and 18 inches thick, each brick 
being 8 inches long, 4 inches wide, and 2\ inches thick, 
with no allowance for mortar? 

68. Cincinnati is 7° 49' west of Baltimore : when it is 
noon at Baltimore, what is the hour at Cincinnati? 

69. New York is 75 degrees of longitude west of 
London : when it is noon at New York, what is the 
hour at London? 

60. Boston is 71° 4' 9" W. longitude, and Cleveland 
is 81° 47' W. : when it is 4 p. m. at Cleveland, what is 
the hour at Boston? 

61. What part of a rod is 2 ft. 9 in.? 

62. Reduce 208 rods to the decimal of a mile. 

63. Reduce | sq. yd. to the fraction of an acre? 

64. From | of a pound troy take ^ of an ounce. 
86. Reduce f of a quart to the fraction of a bushel. 
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86. A regiment lost 8^ of its men in battle, 25^ of 
those that remained died from sickness, and it then 
mustered 621 men : how many men in the regiment at 
first? 

87. A quantity of sugar was bought for $150, and 
sold for $167.50: what was the gain per cent? 

88. A merchant bought 600 yards of cloth for $1800: 
for how much a yard must he sell it to gain 25% ? 

89. A man sold a piece of cloth for $24, and thereby 
lost 26^ : if he had sold it for $34, would he have 
gained or lost, and what per cent? 

70. I sold goods at 20% gain, and, investing the pro- 
ceeds, sold at 20% loss: did I gain or lose by the op- 
eration, and what per cent ? 

71. Sold 2 carriages, at $240 a piece, and gained 20^ 
on one and lost 20% on the other: how much did I 
gain or lose in the transaction? 

7SJ. A man bought a horse for $72, and sold it for 
25% more than cost, and 10% less than he asked for 
it: what did he ask for it? 

73. A merchant marked a lot of goods, costing $5800, 
at 30% above cost, but sold them at 10^ less than the 
marked price: how much did he gain? What per 
cent? 

74 What must I ask for cloth, costing $4 a yard, 
that I may deduct 20% from my asking price and still 
make 20% ? 

76. A man bought stock at 25% below par and sold 
it at 20% above par: what per cent did he make? 

78. A fruit dealer lost 33J per cent of a lot of apples, 
and sold the remainder at a gain of 50 per cent: re- 
quired the per cent of gain or loss. 

77. I bought 63 kegs of nails, each keg containing 
100 lb., at 4^ cents a pound, and sold § of them for 
what i of them cost: what per cent did I lose on the 
part sold? 
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78. I bought 9128.25 worth of goods; kept them on 
hand 6 mouths when money was worth 8^ interest, 
and then sold them at a net gain of 6% : for how much 
were they sold? 

79. When money was worth 9% interest, I bought 
S800 worth of goods, kept them 4 months, and then sold 
them for 9959.10 : what per cent on the cost did I gain ? 

80. A speculator borrowed the money at S% and 
bought 2560 bushels of wheat at 95 cts. a bushel, Sept. 
10, 1882, and on June 4, 1883, sold the lot at 91.15 a 
bushel : how much did he gain, no allowance for grace ? 

81. A house valued at 93240 is insured for | of its 
value, at f ^ : what is the premium ? 

82. I pay 919.20 premium for insuring my house for 
t of its value, at 1^% : what is the value of my house? 

83. A capitalist sent a broker 926000 to invest in 
cotton, after deducting his commission of 2^% : how 
much cotton, at 5 cents a pound, did the broker pur- 
chase? What was his commission? 

84. An agent received 9502.50 to purchase cloth, after 
deducting i% commission : how many yards did he buy 
at 91.25 a yard? 

86. What is the interest of 9125.50 for 7 -months 10 
days, at 7% ? 

86. What is the interest of 950000 for 1 day, at 8% ? 
For 2 mo. 2 da. ? 

87. What is the interest of 975.50 from June 12, 1879, 
to Aug. 6, 1880, at 7i% ? 

88. A man loaned 9800 for 2 years 6 months, and 
received 990 interest: what was the rate per cent? 

89. At what rate per cent will 9311.50 amount to 
9337.40 in 1 yr. 4 mo. ? 

90. What sum of money will yield as much interest 
in 3 yr., at 4^^, as 9540 yields in 1 yr. 8 mo., at 7% ? 

9 1. The amount of a certain principal for 3 years, at 
a certain rate per cent, is 9750, and the interest is ^ 
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of the principal : what is the principal, and what is the 
rate per cent? 

92. A note for $500, dated Oct. 8, 1882, and bearing 
interest at 9%, is indorsed as follows: Nov. 4, 1883, 
•30; Jan. 30, 1884, $250. What was due July 1, 1884? 

93. What is the bank discount on $125, payable in 
90 days, at 8^ ? What the proceeds ? 

94. What is the bank 'discount of $359.50, for 60 days, 
at 1% ? For 90 days at S% ? 

96. For what sum must I give my note at a bank, 
payable in 4 months, at 10%, to obtain $300? 

98. What is the present worth of a note of $1320, 
due in 3 years and 4 months, without interest, money 
being worth 6^ ? What is the discount ? 

97. If $75 yield $10.80 interest, what principal will 
yield $89.28 interest in the same time? 

9a If the interest of $475 is $118.75, what would be 
the interest of $850 for the same time, at the same rate ? 

99. If thd interest of a certain principal for a certain 
time at 5% is $120.50, what would be the interest of 
the same principal for the same time at 12% ? 

100. When exchange on London is quoted at 4.90, 
what will be the cost in New York of a bill of exchange 
for £250? 

101. When exchange on Paris is quoted at 5.16^, how 
large a bill of exchange in francs can be bought for 
$2400? 

102. When exchange on Berlin is quoted at 96|, what 
will be the cost in New York of a bill of exchange for 
19350 marks? 

103. I borrow of A $150 for 6 months, and I after- 
ward lend him $100: how long may he keep it to bal- 
ance the use of the sum he lent me ? 

104. A owes B $300, of which $50 is due in 2 months, 
$100 in 5 months, and the remainder in 8 months: 
what is the equated time for the whole sum ? 
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105. A man owes $3C0 due in 5 months, and $700 
due in 3 months, and $200 due in 8 months : if he pays 
\ of the whole in 2 months, when ought the other half 
to be paid? 

106. I have sold 60 bushels of wheat for A, and 60 
bushels for B, receiving $160 for both lots : if A's wheat 
is worth 20% more than B's, how much ought I to pay 
each? 

107. Two men divided a lot of wood, which they pur- 
chased together for $27 ; one took 6 J cords, the other 8 
cords : what ought each to pay ? 

108. If 8 men cut 84 cords of wood in 12 days, work- 
ing 7 hours a day, how many men will cut 160 cords 
in 10 days, working 6 hours a day? 

109. If 16 horses consume 84 bushels of grain in 24 
days, how many bushels will supply 36 horses 16 days? 

110. If the wages of 24 men for 4 days are $192, what 
will be the wages of 36 men for 3 days? 

IIL If 4 men in 7§ days earn $53|, how* much will 
7 men earn in 30 J days? 

118. A and B traded in company and gained $760, of 
which B's «hare was $600; A's stock was $1200: what 
was B's stock? 

lis. A and B formed a [lartnership for one year, and 
A put in $2000 and B $800: how much more must B 
put in at the close of 6 months to receive one half of 
the profits? 

114. A and B engage in trade; A puts in $200 for 5 
months, B $300 for 2 months; they draw out capital 
and profits to the amount of $1389: what is each 
man's share of the profits? 

115. What is the square root of 41616? Of 420.26? 
118. What is the cube root of 46656 ? Of 42.876 ? 
117. A certain window is 30 feet from the ground : 

how far from the base of the building must the foot of 
a ladder 60 feet long be placed to reach the window? 
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118. Two men start from the same point; one travels 
52 miles north, and the other 39 miles west: how far 
afe they apart? 

119. A house is 40 feet high from the ground to the 
eaves : how long a ladder will reach the eaves, supposing 
the foot of the ladder be placed 30 feet from the house? 

120. How many rods of fence will inclose 10 acres in 
the form of a square? 

12L A floor is 24 ft. long and 15 ft. wide: what is 
the distance between two opposite corners? 

122. A room is 20 ft. long, 16 ft. wide, and 12 ft. 
high: what is the distance from one of the lower cor- 
ners to the upper opposite corner? 

123. How many cubic feet in a stone 8 ft. long, 5^ ft. 
wide, and 3^ ft. thick? 

124. How many square feet on the surface of a stone 
6 ft. long, 4 ft. wide, and 1^ ft. thick? 

125. A circular field is 40 rods in diameter: what is 
its circumference ? How many acres does it contain ? 

128. The area of a circle is 470.8| square inches: 
what is the length of its diameter? 

127. How many iron balls 2 in. in diameter will 
weigh as much as an iron ball 8 in. in diameter? 

128. How many cubical blocks, each edge of which is 
J of a foot, are equivalent to a block of wood 8 ft. 
long, 4 ft. wide, and 2 ft. thick? 

129. How many two-inch cubical blocks can be packed 
in a box 12 in. long, 10 in. wide, and 8 in. deep, inside 
measurement ? 

130. How many bars of soap, each 4 in. long, 2J in. 
wide, and 1\ in. thick, can be packed in a box 12 in. 
long, 10 in. wide, and 6 in. deep? 

131. How many bushels of wheat will fill a bin 8 feet 
long, 5 feet wide, and 4 feet deep? 

132. How many gallons in a round cistern 6 ft. in 
diameter and 7 ft. deep? How many bart^l^l 
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133. How many barrels in a round cistern 6 ft. in 
diameter and 9 ft. deep? 

134. How many barrels of water will a tank contain 
which is 7 ft. long, 6 ft. wide, and b\ ft. deep? 

136. How many gallons of water will fill a circular 
cistern 6 ft. deep and 4 ft. in diameter? 

136. A square and a triangle contain an equivalent 
area, and the base of the triangle is 36.1 inches, and 
its altitude is 5 inches : what is the side of the square ? 

137. One of the mammoth pines of California is 110 
feet in circumference : what is its diameter ? 

138. How many cubic feet in a portion of the above 
tree 100 feet in length, supposing its mean circumfer- 
ence to be 94.248 feet? 

139. The mean distance of the earth from the sun 
(new value) is about 91400000 miles: if the earth re- 
volves in its orbit in 365|: days, what is its mean hourly 
motion ? 

140. The mean distance of Mercury from the sun (new 
value) is about 35400000 miles, and the planet revolves 
in its orbit in 87.9 days: what is its mean hourly 
motion ? 

14L A man steps 2 ft. 8 in., and a boy 1 ft. 10 in. ; 
but the boy takes 8 steps while the man takes 5 : how 
far will the boy walk while the man walks 3f miles? 

142. Two trees stand on opposite sides of a stream 40 
feet wide ; the height of one tree is to the width of the 
stream as 8 is to 4, and the width of the stream is to 
the height of the other as 4 is to 5: what is the distance 
between their tops? 

143. A cistern is filled by two pipes, one of which 
will fill it in 2 hours, and the other in 3 hours; it is 
emptied by three pipes, the first of which will empty 
it in 5 hours, the second in 6 hours, and the third in 
1\ hours: if all the pipes be left open, in what time 
will it be filled ? 
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REVIEW QUESTIONS. 

1. What is a unit? A number? An integer? In how many 
ways may numbers be represented ? Express twenty-five by each 
method. 

2. What is the diflference between numeration and notation? 
Between tlie Arabic notation and the Roman ? 

3. How is the value of a figure affected by its removal one 
order to the left? One order to the right? How is the value 
of a number affected by annexing a cipher? Why?* 

4. How many units are there in the sum of two or more in- 
tegers? Why in addition are like orders of figures written in 
the same column? 

5. Show that the adding of 10 to a term of the minuend, and 
1 to the next higher term of the subtrahend, increases the min- 
uend and subtrahend equally. Show that the adding of 10 to a 
term of the minuend and subtracting 1 from its next higher term 
does not change the value of the minuend. 

6. Why must the multiplier be an abstract number? When 
the multiplicand is concrete, what is true of the product? Why? 

7. What kind of number is the quotient when both divisor 
and dividend are like numbers? How is the quotient affected 
by multiplying or dividing both dividend and divisor by the 
same number? What is the difference between short division 
and long division? 

8. Name all the prime numbers from 1 to 20 inclusive. Show 
that two composite numbers may be prime with respect to each 
other. 

9. What is meant by the factors of a number? The prime 
facitors? Show that the common factor of two or more numbers 
is a factor of their sum. 

10. How is a number affected by the canceling of a factor? 
On what principle may the common factors of a dividend and a 
divisor be canceled? 

H. When is a divisor a common divisor? What is the great- 
est common divisor of two or more numbers? Show that the 
common divisor of two numbers is a divisor of their sum and 
also of their difference. 

12, How many multiples has every number? What is a 
common multiple? What is the least common multiple of two 
or more numbers? 
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13. What is the difference between a divisor and a multiple 
of a number? Between the terms factor and divisor? Divisor 
and measure? 

14. What is a fraction? In what two ways may a fraction 
be expressed? What is the numerator of a fraction? The de- 
nominator? 

15. What is the difference between the unit of a fraetian and 
a fractional uniif Which term of a fraction denotes the size of 
the fractional unit? When is the value of a fraction equal to 1? 
Greater than 1 ? Less than 1 7 

16. Sho^ that the division or multiplication of both terms of 
a fraction by the same niunber, does not change its value. How 
is the value of a proper fraction affected by adding the same 
number to both of its terms? By subtracting the same number 
from both of its terms? 

17. On what principle is a fraction reduced to lower terms? 
To higher terms? On what principle are two or more fractions 
reduced to a common denominator? 

18. In what two ways may a fraction be multiplied by an in- 
teger? Why? In what two ways may a fraction be divided by 
an integer? In what three ways may a fraction be divided by 
a fraction? 

19. What is a decimal fraction? Is the fraction fifteenrhun- 
dredihs a decimal fraction? Why? In what two ways may it 
be expressed by figures? Which is called the decimal formf 
What is the denominator of a decimal fraction? 

20. What is meant by decimal places? What is the name of 
the third decimal order from units? How is a decimal read? 

21. How is the value of a decimal affected by annexing deci- 
mal ciphers? Why? By prefixing decimal ciphers? Why? 

22. How is a decimal reduced to a common fraction ? A com- 
mon fraction to a de(!imal? Why can decimals be adde<l and 
subtracted like integers? 

23. Why does the product contain as many decimal places as 
both multiplicand and multiplier? Why does tlie dividend con- 
tain as many decimal places as both divisor and quotient? 

24. How is a decimal divided by 10, 100, etc. ? How is a 
decimal multiplied by 10, 100, eti^. ? Why are numljers denoting 
sums of monev added and subtracted like decimals? 

25. Is every concrete number denominate? Give illustrations. 
What is the difference between • a simple denominate number 
and a compound number? Give examples. 



REVIEW QUESTIONS, 323 

26. How are denominate fractions reduced from a higher to 
a lower denomination ? From a lower to a higher ? 

27. How is a denominate number reduced to the fraction of 
a higher denomination ? Give an example. 

28. What is the difference between simple addition and com- 
pound addition ? In what respect are the processes alike ? 

29. When are compound numbers of the same kind? Give ex- 
amples. How is a compound number divided by another of the 
same kind ? 

80. What part of the equator passes beneath the vertical rays of 
the sun every hour? What part of the tropic of Cancer? What 
part of any parallel situated between the polar circles ? 

31. Why is the time of day earlier at New York than at St. 
Louis? W^hen the difference in longitude between two places is 
given, how is the difference in time found? 

32. What is the Metric System ? What is the primary unit of 
the system ? Its length ? What is a liter? What is a gram ? 

33. How are the multiples of the meter, liter, and gram 
named? How are the subdivisions named? Why are metric 
numbers added and subtracted like integers or decimals? 

34. What is a rectangle ? How is its area found? 

35. What is a circle ? When the diameter is given, how is the 
circumference found ? How is its area found ? 

36. What is a right-angled triangle ? How is its area found ? 

37. What is a rectangular solid? What is the difference be- 
tween an edge and a face of a rectangular solid ? 

38. Show that the product of the three dimensions of a rectan- 
gular solid represents its volume or solid contents. How are the 
contents of a cylinder found ? 

39. How is the capacity of a bin in bushels found ? How is the 
capacity of a vessel in Uquid gallons found ? 

40. What is meant by 5 per cent of a number? What is the 
difference between the terms rate per cent and raUf 

41. What three numbers are considered in percentage? Define 
each. In what two senses is the term percentage used ? Give the 
three cases of percentage and the formula for each. 

42. What is the distinction between the cost of an article and 
its selling price? When is an article sold at a profit? When 
at a loss or discount? 

43. What is meant by commission? How is it computed? 
What is the difference between a factor and a broker? Define 
liet proceeds. 
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44. What is capital? What is the distinction between the 
market value and the par value of capital? When is capital at 
par? At a premium? At a discount? 

46. What is insurance? What is the premium? What is the 
distinction between property insurance and personal insurance? 

46. What is a property tax? A poll tax? An excise tax? 
How is a property tax assessed? How is the rate of tax deter- 
mined? 

47. What are customs or duties? What is the diflTerence be- 
tween specific duties and ad valorem duties? What is a tariff? 
From what kind of taxes is the internal revenue of the United 
States derived? 

48. What is interest? What is the rate of interest? 

49. How is the interest of any principal for one year, at any 
rate per cent, found? Give the rule for the general method of 
computing interest. Give the rule for the six per cent method. 

60. How many methods are there of finding the time between 
two dates? Which is called the method by days? 

61. What is meant by days of grace? When is a note with 
grace payable ? When is it due ? 

62. How is a note not drawing interest discounted by a bank ? 
What are the proceeds? What is the discount? What is the 
difference between bank discount and interest? 

53. What is a promissory note? What is its face? Who is 
an indorser? When is a note negotiable? When is a note not 
negotiable? What is a check ? 

64. On what principles is the United States Bule for partial 
payments based ? What rule is generally used when a note runs 
less than a year? 

65. What five quantities or numbers are considered in inter- 
est? State the five problems in interest, and give the formula 
for each. 

66. What is the present worth of a note due at a future time 
without interest? Why is the difference between the present 
worth of a note and its face called the true discount? What is 
the difference between true discount and interest? 

67. What is annual interest? When annual interest is not 
paid when due, what kind of interest does it draw until paid ? 

58. What is compound interest? In what respect does com- 
pound interest differ from annual interest? 

69. What is meant by a stock investment? What are stocks? 
WJiat is the distinction between capital stock and other stock? 
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60. What is a bond ? A United States bond ? What is the 
difference between a coupon bond and a registered bond? When 
bonds are quoted at 108, wliat are they worth? 

61. What is a draft? What are the names of the three parties 
named in a draft? What is meant by the acceptance of a draft? 
By its protest? What is the distinction between a sight draft 
and a time draft ? « 

62. What is exchange? What is the rate of exchange? The 
par of exchange? What is domestic exchange? 

63. What is foreign exchange ? Why is a foreign bill issued in 
sets of three? How is exchange on England quoted? On 
France? On Germany? 

64. What is the equation of payments? What is meant by the 
equated time? On what principle is the process of finding the 
equated time based ? What is the equation of accounts ? 

65. Define ratio. What are the two terms of a ratio called ? 
Which is the dividend? When is the value of a ratio less than 
one? When is it greater than one? 

66. Why must the two terms of a ratio be like numbers ? 
Why is the value of a ratio not changed by multiplying or 
dividing both of its terms by the same number ? 

67. What is a compound ratio ? How is a compound ratio 
reduced to a simple ratio? 

68. What is a proportion ? How many ratios in a proportion ? 
When is a proportion called simple? When is it compound? 
How many terms in a simple proportion ? 

69. Which terms are called the extremes, and which the 
means ? To what is the product of the extremes equal ? 

70. How can a missing mean be found? Why? A missing 
extreme ? Why ? If the second term of a proportion is greater 
than the first term, ho^ will the fourth term compare with the 
third? 

71. In stating a problem in proportion, which number is made 
the third term? Why? What is the relation between the ratio 
of like causes and the ratio of their effects? 

72. How may a compound proportion be reduced to a simple 
proportion? How may the fourth term of a compound propor- 
tion be found? 

73. What is the difference between a simple partnership and 
a compound partnership? On what does the partnership value 
of capital depend when the time is equal ? When the time is not 
equal? 
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74. What is the difference between the power of a number 
and its root? Give examples. What is the difference between 
involution and evolution? 

75. What is the difference between a perfect power and an 
imperfect power? Give examples. When is a root called a auitZf 

76. To what is the square of a number composed of tens and 
units equal? To what is the cube of a number composed of 
tens and units equal? 

77. How many orders in the square of any number? How 
many orders in tlie square root of any number? How many 
orders in the cube of any number? How many orders in the 
cube root of any number? 

78. How is the first term of the square root of any number 
found ? The second term ? How is the first term of the cube 
root of any number found ? Tlie second term ? 

79. To what is the square of the hypotenuse of a right-angled 
triangle equal? The square of the base or perpendicular? 

80. How is the surface of a sphere found ? Its volume ? What 
is the relation between the solid contents of two spheres? 

81. How is the convex surface of a cone found? The area of 
the base? The solid contents? 

82. How is the surface of a pyramid found ? Its solid contents ? 

83. How are the solid contents of the frustum of a cone found ? 
The frustum of a pyramid? 



APPENDIX. 



PROOF OF SIMPLE RULES BY ''CASTING OU 

THE G'sr 

Art. 375. The method of proving the elementar 
operations of arithmetic by "casting out the 9's" : 
based on the principle, that the excess of 9'« in any nun 
her w equal to the excess of 9'« in the sum of its digits. 

Take, for example, 2345. Dividing it by 9, we have the n 
mainder 5, for the excess of 9's ; and adding the digits (2 -f- 3 - 
4 -f 5 = 14), and dividing the sum by 9, we have the same r\ 
mainder. 

This principle may be thus explained : 

2000 = 222 X 9 + 2 

300= 33X9 + 3 

40= 4X9 + 4 

5= 5 



2345 



It is seen that the remainders . obtained by dividing the sei 
eral parts of a number, denoted by its several digits, by 9, ai 
respectively the digits of the number; and the remainder ol 
tained by dividing the number itself by 9, equals the remainde 
obtained by dividing the sum of its digits by 9. 

PROOF OF ADDITION. 

Tlie excess of 9's in the first number, foun* 
PROCESS. by adding its digits, is 1; in the second nun: 

325 Excess 1 ^'"^ ^ ' ^^ *^® third, 7. The excess of 9*8 ii 
^^ . the sum of these excesses is 3, which equal 
the excess of 9*s in 939, the amount. Hence 
The excess of 9'« in tJie sum of several number 
939 " 3 18 equnl to Uie excess of 9'« in t?ie gum of tliei 

excesses. 



256 

358 " 7 
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PROOF OF 8UBTBA0TION. 



■ 


PROCESS. 


3676 Excess 4 


1508 


u 


5 


2168 


a 


8 




(( 


4 



Since the minuend is equal to the sum 
of the subtrahend and remainder, the ex- 
cess of 9*8 in the minwmd equals the excess 
of 9'< in the sum of the excesses in the sub- 
trahend and remainder. 



PBOOF OF MULTIPUOATION. 



Since 347 contains a certain number of 
9's with an excess of 5, and 53 contains a 
certain number of 9's with an excess of 
S, the product of 347 and 53 consists of 
the product of a certain number of 9's, plus 
the product of 5 and 8, the excesses of 9's. 
Hence, 

The excess of 9*s in the product of tivo 
numbers is equal to the excess of 9*s in the product of the ex- 
cesses in these nwnbers. 



PROCEaR. 

347 Excess 5 
53 " _8 

1041 40 

1735 

18391 Excess 4 



PROOF OF DIVISION. 



PROCESS. 

347)18496(53 
1735 

1146 
1041 



105 



18496 Excess 1 

347 " 5 

53 " 8 

105 " 6 

6x8 + 6 = 46 " 1 



Since the dividend equals the 
product of divisor and quotient, 
plus the remainder, the excess 
of 9's in the dividend is equal 
to the excess of 9's in the 
product of divisor and quotient, 
plus the excess in the remainder. 
Hence, 

The excess of 9*s in the divi- 
dend is equal to the excess of 9*s 
in the product of the excesses in 
diiisor and quotient^ plus the ex- 
cess in the remainder. 
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CIRCULATING DECIMALS. 

Art. 376. A Circulating Deoimal is an int^rminate 
decimal, containing the same figure or set of figures, 
repeated in the same order indefinitely. (Art. 119.) 

The figure or set of figures repeated is called a RepeUnd, A 

repetend is denoted by a dot placed over the first and last of 

• • • • • 

its figures; as, .5 .16 .325. 

When a circulating decimal has no term but the repetend, as 
.325, it is a Pure Circulate; when it has one or more terms be- 
fore the repetend, as .4526, it is a Mixed CircuUUe. 

A pure circulate is reduced to a common fraction % taking 
the repetend for the numerator^ and as many 9*8 for the denomiruitor 
as there are figures in the repetend. 

Take, for example, the pure circulate .63 

63.63 = 100 times the pure circulate, 

i3= 1 time " " 

Subtracting, 63. = 99 times " " " 

Hence, f J = the value of .63 

A mixed circulate is reduced to a common fraction hy sub^ 
tracting the terms which precede the repetend from tfte whole circulate^ 
and taking the difference for Vie numerator; and, for the denominator, 
taking as many 9 *8 as there are figures in the repetend, with as many 
ciphers annexed cw there are decimal figures before the repetend. 

Take, for example, the mixed circulate .45124 

45124.124 = 100000 times the mixed circulate, 

45.124 ■= 100 '' " " " 

Subtracting, 45079 = 99900 " " " " 

Hence, tJJJJ = the value of .45i24 

Pure or mixed circulates may be added, subtracted, multiplied, 
or divided hy first reducing them to common fractions, 

NoTR — Circulates may be added, subtracted, multiplied, or di- 
vided without first reducing them to common fractions. In all 
computations, circulates may be carried to enough places to avoid 
any appreciable error in tne result, and then treated as other 
decimals. 

N.C. A.-28. 
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DUODECIMALS. 

Art. 377. Artificers sometimes use a scale of twelfths, 
called a duodecimal scale, in measuring surfaces and 
solids. 

The foot or unit is divided into primes (^)\ the primes into 9eo 
ends ('"'); the seconds into thirds (^^^), etc., the accents, ^, ^^, ^^^j 
etc., being called indices. 

When the unit is a linear fooi^ the prime is 1 inch, or ^^ ft ; 
the second, i^ of ^^y ft., etc. When the unit is a square Jooi, the 
prime is ^ sq. ft. ; the second, A o^ A SQ- ^t., etc. When the 
unit is a cMc foot, the prime is ^ cu. ft ; the second, ^ of ^7 
cu. ft, etc. 

Hence, \r''' = V ; 12^^^ = V^ ; 12^^ = 1^ ; 12^ = 1 ft or unit 

The following problems and solutions respectively show the 
method of adding, subtracting, multiplying, and dividing duo- 
decimals : 

1, Add 12 ft 8^ IV, 16 ft W 9"', and 24 ft &"'. 

( 12 ft 8^ IV^ 
PBOCKss: ^16 ft. 10/ g// 

i 24 ft. (K 6^^ 

53 ft. 8^ 2'' Ara. 

8. From 21 ft 7^ W take 15 ft. 9" ¥\ 

PROCi^: j21ft. rW^ 
1 15 ft. <K 4^^ 

5 ft. W 6'' Ans. 
8. Multiply 13 ft 7^ S'^ long and 6 ft. 5^ wide. 

PROCESS. Multiply first by ^ and then by 6 ft., 

13 ft 7^ 8^^ ft"^ *^<1 the partial producta 

6 ft' 5^ Since 1 X A = A, AX A = Tk, tHX 

5 ft 8^ 2^^ 4^^^ A = T7Vt» etc., feetXprimes or (twelfths) 

81 ft. 10^ (K^ must produce primes; primes by primes, 

87 ft 6^ 2'^ Y^^ Ars. seconds; seconds by primes, thirds; and, 

generally, the denomination of the prod- 
uct of any two denominations is denoted by the mm of their indices. 



EQUATION OF ACCOUNTS. 

4. Divide 87 ft 6' 2f' \''' by 13 ft. V %'\ 
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PROCESS. 
Dividend. Divisor, 

87 ft er r' \''' )\z h, r %'' 

81ftl(y 



6 ft 5^ Qwl. 



5 ft. %'2f'^''' 

5 ft ^'r'^''' 



The process is the reverse of 
that in multiplication. For con- 
venience in multiplying, place 
the divisor at the right of the div- 
idend, and the terms of the quo- 
tient below those of the divisor. 



EQ UATION OF ACCOUNTS. 

Art. 378. When an account contains both debits 
and credits, the equated time for the payment of the 
balance may be found by the following 

Bule. — 1. Find the equated time for each aide of the 
account, 

2. Multiply the side of the account ivhich falls due first 
by the number of days between the dates of the equated time 
of the two sides, and divide the product by the balance of 
the account, 

3. The quotient will be the number of days to the maturity 
of the balance, to be counted forward from the Utter equated 
date when the smaller side of the account falls due first, 
and BACKWARD when the larger side falls due first 



PROBLEMS. 

1. Find the equated date of maturity of each side of the 
following account : 

Dr.. John Smith, in accaunt with John Jones. Cr. 









TIMK 








1878. 






OP CREDIT. 


1878. 






Apr. 3, 


To Mdse. 


$220 


3 mo. 


July 1, 


By Cash 


$200 


June 1, 


ii 


125 


4 ** 


Oct. 3, 


(( 


150 


July 15, 


u 


200 


•4 " 


Dec. 20, 


ii 


300 


Aug. 24, 


ii 


140 


6 " 








Oct 1, 


il 


190 


6 " 
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PROCE8& 



DeUte. 

DUE. 

July 3, 1878, $220 X 00 = 
Oct. 1, " 125 X 90 = 11250 
Nov. 15, " 200X135 = 27000 
Feb. 24,1879, 140X236 = 33040 
Apr. 1, " 190X272 = 51680 



$875 



)$122970 
141 



CndUa. 

DUE. 

July 1,1878, $200 X 00 = 
Oct. 3, " 150 X 94 = 14100 
Dec. 20, " 300X172 = 51600 



$650 



)$65700 
101 



Credits are due 101 days from 
July 1, 1878, which is Oct. 10. 



Debits are due 141 days from 
July 3, 1878, which is Nov. 21. 

Note. — Each side of the account may be equated without ref- 
erence to the other, as is done above, or the first or last date of 
the account may be made a common slarting-point for both sidea 



8. The above account, as equated, stands thus: 

Dr. 

Due Nov. 21, 1878 . . . $875 Due Oct. 10, 1878 
When is the balance of the account due? 

PBOCESS. 



Or. 

$650 



Debits $875 


$650 


Credits 650 


42 


Balance .... $225 


$225)$27300 


Difference in time, 42 days. 


121 



Balance is due 121 days from Nov. 21, 1878, which is March 
22, 1879. 

Suppose the account settled Nov. 21, the later date. Since the 
credit side of the account has been due since Oct. 10, it has been 
drawing interest for 42 da3rs. To increase the debit side of the 
account by an equal amount of interest, the balance must remain 
unpaid 121 days. Counting fonoard 121 days from Nov. 21, the 
balance is found to be due March 22, 1879. 

3. Suppose thaf. the debit and credit sides of an account when 
equated stand as follows: 

Dr, I Or. 

Due Nov. 21, 1883 . . . $650 I Due Oct. 10, 1883 . . . $875 

What would be the equated time of payment for the balance? 
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PR0CER8. 




Credits .... $875 


$875 


Debits .... 650 


42 


Balance . . . $225 


$225)$36750 


Difference in time, 42 days. 


163 



Balance is due 163 days prior to Nov. 21^ 1883, which is June 11, 
1883. 

Suppose the account settled Nov. 21, as before. The credit 
side, having been due since Oct. 10, has been drawing interest 
for 42 days. That the debit side of the account may be increased 
by an equal amount of interest, the balance must be regarded 
as due 163 days prior to Nov. 21. 

4. The debit and credit sides of an account when equated 
stand as follows: 



Dr, 
Due June 5, 1883 . . $1285 



Or. 
Due July 1, 1883 . . . $1000 



What is the equated time of payment for the balance? 

Am. March 6, 1883. 

5. Find the time when the balance of the following equated 
account began to draw interest : 

Dr. I O. 

Due July 12, 1882 . . . $450 | Due Sept 1, 1882 . . . $800 

Am, Nov. 6, 1882. 

Notes. — 1. When an account is settled by ccwA, each side of the 
account is increased by its interest from maturity to the date of 
settlement, and the difference between the two sides thus in- 
creased by interest, is called the Cash Balance, Instead of adding 
the accrued interest to each side, the balance of interest may be 
found and added to or subtracted from the balance of items, ac- 
cording as the two balances fall upon the same or upon opposite 
sides of the account. Thus, in problem 2 above, the balance of in- 
terest, which is the interest of $650 for 42 days, falls on the credit 
side, and the balance of items on the debit side. The cash bal- 
ance is $225— $3.<)0, which is $221.10. 

2. The cash balance may be found directly, without equating 
the account, bv finding the interest of each item from its maturity 
to the date of settlement, and taking the difference between the 
sums of the debit interests and credit interests for the balance of in- 
terest. When the balance of interest and the balance of items fall 
on the same side, the cash balance is their sum ; when they fall on 
opposite sides, the cash balance is their difference. 
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ARITHMETICAL PROGRESSION. 

Art. 379. An Arithmetical Progression is a series 
of numbers which so increases or decreases that the 
difference between the consecutive numbers is constant. 

The numbers which form the series are called TerrriB, the first 
and last terms being the Extremes, and the intervening terms the 
MewM. The difference between the consecutive terms is called 
the Common Difference, 

In an Amending Series the terms increase; as, 2, 5, 8, 11, 14^ 
etc. ; and in a Descending Series the terms deci-ease ; as, ,20, 17, 14, 
11, 8, etc. 

In an arithmetical progression five quantities are considered, 

as follows: 

i. The finl term. 

2. The last term, 

5. The common difference. 
4» The number of terms. 

6, The sum of all the terms. 

Such is the relation between these five quantities that, if any 
three of them are given, the other two may be found. 

The ascending series, 2, 5, 8, 11, 14, having 5 terms, may be 
expressed in three forms, as follows: 

(1) 2 6 8 11 - 14 

(2) 2 '2+3 2+(3+3) 2+(3+3+3) 2+(3+3+3+3) 

(3) 2 2+3 2+3X2 2+3X3 2+3X4 

A comparison of these three forms of the same series shows 
that each terra is composed of two parts, viz: (1) the first term; 
(2) the common difference taken as many times as there are 
preceding terms. Hence: 

i. The last term of an ascending series is equal to the first term plus 
the common difference^ taken as many times as there are terms in the series 
less one. Conversely, 

2. The first term of an ascending series is equal to the last term minus 
the common difference^ taken as many times as there are terms in the series 
less one. 
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5. The common difference is equal to the difference between the first 
and last terms, divided by the number of terms less one, 

4. The number of terms less one is equal to the difference between the 
first and last terms, divided by the common difference. 

Let 3 5 7 9 11 13 be an arithmetical series, 
and, 13 11 9 7 5 3 be the series reversed. 

Then, 16 + 16 + 16 + 16 + 16 + 16 = twice the sum of the terms, 
and 8+8+8+ 8+ 8+ 8 = the sum of the terms. 

An inspection of the above shows that the sum of the first 
and last terms of an arithmetical series, multiplied by the num- 
ber of terms, is equal to twice the sum of all the terms. Hence, 

6, The sum of all the terms of an arithmetical series is equal to the 
product of one half the sum of the first and last terms, mvMiplied by the 
number of terms. 

Note. — One half of the sum of the first and last terms is equal 
to the average of the several terms of the series. 

From the above principles may be deduced the following 
formulas : 

1, Last term = first term ±: {common difference X number terms less I), 
£, First term=last term zf. (common difference y^number terms less 1). 

3, Common difference^ \ ^ ^^-fi^^ ^^ \ ^number terms less 1, 

(first term— last term j 

4, Number terms less 1= \ ^^ i^^—fi^ ^^ \ ^coinmon difference, 

(first term — last term j 

5, Sum of terms^i {first term + last term) X number terms. 

Note. — The first term of an ascending series corresponds to 
the last term of a like descending series, and the last term of a 
descending series corresponds to the first term of a like ascending 
series. 

PROBLEMS. 

1. The first term of an ascending series is 4, the common 
difference 3, and the number of terms 8 : what is the last term? 

Ans. 25. 

2. The last term of a descending series is 1, the common dif- 
ference 4, and the number of terms 12: what is the first term? 

Ans, 45. 
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3. The extremes of an arithmetical series are 47 and 3, and 
the number of terms 12: what is the common difference? 

Ans. 4. 

4. The two extremes of a series are 12 and 177, and the com^ 
mon difference 6 : what is the number of terms ? Am, 34. 

5. The two extremes of a series are 20 and 152, and the num- 
ber of terms 45: what is the sum of all the terms? Am, 3870. 



GEOMETRICAL PROGRESSION. 

Art. 380. A Oeometrioal Progression is a series of 
numbers which so increases or decreases that the ratio 
between the consecutive terms is constant. 

The first and last terms are called the Extremes^ and the in- 
tervening terms are the Means. The constant ratio is called the 
Common Ratio. 

In a geometrical progression five quantities are considered, 
and these (as in arithmetical progression) are so related to each 
other that, any three being given, the other tw^o may be found. 
These five quantities are : 

i. The first term. 
2. The last term. 
S. The common ratio. 

4. The number of terms. 

5. The sum, of all (he terms. 

The ascending series, 2, 6, 18, 54, 162, 486, has 6 terms, and 
the first term is 2, and the common ratio or multiplier is 3. 
This series may be expressed in three forms, as follows: 

(1) 2 6 18 54 162 486 

(2) 2 2X3 2X3X8 2x3x3x3 2X3X3X3X3 2x3x3x3x3x3 

(3) 2 2X3 2X3* 2X3» 2X3* "" 2X3» 

A comparison of the corresponding terms of the three forms 
shows that each term of the series is composed of two factors ; viz, 
(1) the first tenn, and (2) the common ratio raised to a power 
whose exponent or degree is equal to the number of preceding 
terms. Hence : 

1. The last term of a geometrical series is equal to the first term, muUi- 
plied by the common ratio raised to a power whose degree is one less than 
the number of terms. Conversely, 
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£. The first term is equal to the last term, divided by the common ratio 
raised to a power whose degree is one less than the number of terms, 

S, The common ratio w equal to that root of the quotient of the laM 
term divided by the first term whose index is one less than the number of 
terms. 

By an algebraic process it may be shown that : 

4. The sum of an ascending geometrical series is equal to the product 
of the last term and the common raHOj less the first term, divided by the 
common ratio less one. 

From the above principles may be deduced the following 
formulae : 

1, Last term = first term X ra/io**"'. 
S, First term = last term -i- raJtio^ 

n— 1. 



S, Ratio = y last term -i- first term. 

jL Gfjm -- f (^«^ <^'*wi X rc^io — first term) -f- (ratio — 1), 

1 (first term — last term X ratio) -i- (1 — ratio). 

Notes. — 1. By "ratio*-'/' in 1st and 2d formulas, is meant 
the ratio raised to a power whose degree is the number of terms 
less 1. The index of the root, in the 3d formula (n — 1), is the 
number of terms less 1. 

2. In an ascending series the ratio is greater than 1, and in 
a descending series the ratio is less than 1. 

3. When the number of terms in a descending geometrical 
series is infinite, the last term is 0, and the sum of the series is equal 
to the first term divided by one less the ratio. 



PROBLEMS. 

1. The first term of a geometrical series is 5, the ratio is 3, 
and the number of terms 7 : what is the last term ? Am. 3645. 

2. The last term of a series is 64, the ratio 2, and the number of 
terms 10 : what is the first term ? Ans. J. 

3. The first term of a series is 5, and the sixth term is 1215 : 
what is the ratio ? Ans. 3. 

4. The first term of a series is 10, the sixth term 2430, and the 
ratio 3 : what is the sum of the six terms? Ans. 3640. 

5. A man worked 15 days on condition that he should receive 
1 cent the first day, 5 cents the second day, and so on, the wages of 
each day .being 5 times the wages of the previous day : how much 

did he receive ? , Am.^fT^^'S^'^SSv 

N.aA,—29 
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